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War Department, 
OfficBv of the Chief of Ordnance, 

Washifigton, April ^, 1908, 
Sib: I have the honor to submit, for transmission to Congress, as 
required by law, a copy of the report of the commanding oflScer of 
Watertown Arsenal, of Tests of Iron and Steel and other Material for 
Industrial Purposes, made at that arsenal during the fiscal year ended 
June 80, 1907 (O. O. File 18563). 

Very respectfully, William Crozier, 

Bru/. Gen,^ Chief of Ordnance. 
The honorable the Secretary of War. 



War Department, 
Washington^ Ajyril 6^ 1908. 
Sir: I have the honor to transmit herewith a letter from the Chief 
of Ordnance, U. S. Army, dated 4th instant, submitting, for trans- 
mission to Congress, as required by law, copy of the report of the 
commanding officer of Watertown Arsenal, of Tests of Iron and Steel 
and other Material for Industrial Purposes, made at that arsenal 
during the fiscal year ended June 30, 1907. 
Very respectfully, 

Robert Shaw Oliver, 
Acting 8e<^etary of War. 
The Si-EAKER OF the House of Representatives. 



Watertown Arsenal, 
WaierUywrij Mass,, November 1, 1907. 
Sir: I have the honor to submit herewith the annual report of 
tests of iron and steel, and other materials made at this arsenal during 
the fiscal year ended June 30, 1907. 

The total number of specimens tested during the year was classified 
as follows: 

Gun specimenfi 51 

For Ordnance Department • 1, 930 

For other Government departments 50 

Investigative teste 530 

Tests for private parties 978 

' Total 3, 539 

The receipts and expenditures were as follows: 

Amount appropriated for testing machu^e and testing work |15, 000. 00 

Amourit received for same 14, 282. 31 

Received from private parties 1, 084. 10 

Total received 15, 366. 41 

Amount expended for services and labor 11, 935. 82 

Amount expended for light, power, tools, implements, and materials for 

test : 3,426.32 

Deposited to credit of Treasurer of United States 4. 27 

Total expended 15, 366. 41 

Tests on material representing the current work of the Ordnance 
Department are included in the first part of this report, followed by 
tests on constructive material for general engineering purposes in the 
latter part. 

The departmental tests comprise those of an investigative nature 
and such other as seem desirable to embody in the report for record 
and for reference purposes. Many tests of a routine character were 
made during the year, the aggregate number of tests bein^ stated 
above, but tne detailed tests are omitted from the report. Tests are 
required for the acceptance of material^ the results of which not 
infrequently cease to be of interest when it has been ascertained that 
the prescribed physical properties are or are not possessed by the 
material. Tests of this kind have been omitted. 

Among the departmental tests may be mentioned some mandrel 
tests of steel rings taken from the tubes and jackets of 3-inch and 
4.7-iQch fi;uns. Tne display of elongation of the metal in these rings, 
for metal structurally sound, shows higher values than experienced 
in the direct tensile tests of the steel. 
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6 LETTER OF SUBMITTAL. 

In the frictional resistance tests of copper band metal on steel, 
high pressures were appUed to the contact surfaces, to represent the 
pressures reached bjr the metal of the bands of projectiles in the gun 
under service conditions of firing. 

There was a series of tests on cylinders for use in pressure gauges 
for determination of powder pressures in guns. Tnis series com- 
prised cylinders of copper and of gilding metal, the latter being an 
alloy of which copper is the principal constituent. There were also 
tests on lead cylinders of corresponaing dimensions to those of copper 
used in pressure gauges. The lon^g-continued flow of the lead imder 
certain constant loads, unfitting thjs metal for pressure gauge purposes, 
is well shown in the tests. 

For purposes of record a statement is made of the proof stresses 
which were applied to. piston rods, wire ropes, and chains used in gun 
carriage construction. 

Additional tests of wheels for field carriages and limbers were car- 
ried out, supplementing those of the report of the previous year. 

Tests have Deen contmued on the endurance of steels under repeated 
alternate stresses of tension and compression. 

Further tests were made upon neat cements which have been kept 
at low temperatures for a term of years, the material having been 
exposed to zero Fahrenheit temperature soon after gauging, and 
maintained at this temperature until about the time of testing. 

The series of concrete columns, plain and reenforced with longi- 
tudinal bars and by means of external hooping or steel wire helixes, 
inaugurated in 1904, are represented in the tests herein. Attention 
is invited to the reprinting herein of certain tables on deduced results 
on concrete colunm tests, recorded in reports of 1904 and 1905. 
Errors were found in the original tables, which the reprint is intended 
to correct. There are also tests of brick and brick piers, and a mmiber 
of tests of building stone. 

A series of diagrams is presented showing the temperatures acquired 
at the centers or some 12-inch cubes of neat Portland cement while 
setting. A decided rise in temperature characterizes each brand of 
cement represented. The temperature at the center of the cube 
advances slowly for a number of hours immediately after gauging, 
then increasing in its rate until the maximum temperature is nearly 
reached. After passing the maximum the temperature gradually 
drops, but remains above that of the room for a period exceeding a 
day. 

A list of private parties who have had tests made on their individual 
account, in accordance with a provision of the law, is appended. 

Acknowledgment is due the services of Mr. J. E. Howard, C. E., 
under whose airect supervision and charge the work of the laboratory 
has been conducted. 

Very respectfully, your obedient servant, 

C. L'H. RiTGOLES, 

Major J Ordnance Departmentj U. S, Army^ Commanding, 

The Cjiikf of Ordnance, U. S. Army, 

Wa^hingtoUf D, C. 
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TUBES AND JACKETS, MANDREL TESTS. 



MAHDREL TESTS. 
Rings from 3-inch and 4.7-inch Tubes and Jackets. 

The extension of the metal, at the bore, of rings taken from steel 
forgings for the tubes and jackets of 3-mch and 4.7-inch guns, was 
determined in the mandrel test by the use of short rings ranging 
from ".92 to 1".82 in length. The rings were prepared for testing by 
facing the ends by smooth cuts in the lathe, ana by turning the surface 
of the bore slightly conical to fit the taper of the mandrel. 

The mandrels were made with a taper of ".04 per inch, and when 
in use were lubricated with a mixture of grease and plumbago. 

The tabular results give the distinguishing marks of the forgines, 
the original dimensions of the rings as prepared for testing, and me 
measurements of the bore after the test and rupture of the metal, 
together with the amount of extension stated in inches and also in 
percentage of the onginal circumferential length. A description of 
the fractured surfaces is given in the last column of the tables, and 
mention made of the place at which rupture began, whether at or 
near the surface of the bore or exterior surface of the rings. 
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Started near bore. Granu- 
lar. 
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Started at outside. Granu- 
Ur. 

Oranular. Irregular near 
bore. 

Started at inside. Lamel- 
lar,30 percent; finegranu* 
lar, 70 per cent. 

Silky at Dore. granular be- 
yond. 
Do. 

Silky; lamellar. 

Started at outside. Qranu- 
Ur. 

Started at outside comer. 
Oranular. 
Do. 

Oranular; silky section at 
bore. 

Started at outside. Oranu- 
Ur. 

Started at outside comer. 
Oranular. 

Oranular; in part smooth, 
oblioue. 

Oranmar; smooth section. 

Started at outside. Granu- 
lar; lamellar streak. 

Started at outside. Oranu- 
lar. 

Started at outside comer. 
Oranular, 

Silky, oblique. 

Started at outside comer. 
Granular. 

Silky at bore; granular be- 
yond. 

Started at outside. Oranu- 
Ur. 

Oranular. 

Granular. 60 percent; silky, 
60 per cent. 

Oranular. 
Do. 

Oranular; silky at bore. 

Oranular. 
Do. 

Started at outside comer. 
Granular. 

Started at outside. Oranu- 
lar. 

Silky at bore, granular bo- 
yond. 

Started at outside. Oranu- 
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Oranular. 

Oranular and lamellar. 

Started at inside. Oranu- 
lar. 

Fracturpd in 2 places; both 
started at inside. Granu- 
lar. 

Started at outside. Granu- 
lar. 
Do. 

Fractured in 2 places; 1 
started at inside, 1 at out- 
side. Oranular. 

Started at inside. Granu- 
lar, 80 percent; lamellar, 
20 per cent. 

Started at outside. Oranu- 
lar. 
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Started at outside. Granu- 


MIJ 


1.18 


7.63 


6.00 


18.85 


21.50 2.65 


141 


M6J 


1.19 


7.65 


6. 00 1 18. 85 . 20. 18 


1.33 


7.1 


M18J 


1.14 


7.57 


6.00 18.85 19.62 


.77 


41 








. 




lar, 70 percent; lamellar. 


B169J 


1.19 


7.80 


6.00 18,85 


21.48 


2.63 


140 


30 per cent. 
Started at outside. Fine 
granular. 


M13J 


1.19 ! 7.52 


6.00 18.85 


21.20 


2.35 


12.5 


Do. 


B170J 


.97 1 7.70 


6.00 1 18.85 


20.50 


1.65 


8.8 


Do. 


M21J 


1.26 ; 7.60 


6.00 1 18.85 


21. 76 2. 91 


15.4 


Do. 


M15J 


1.23 i 7.60 


6.00 18.85 


21.90 3.05 


16.2 


Do. 


M12J 


1.23 7.60 


6. 00 18. 85 21. 83 


2.98 


15.8 


Do. 


3R148JB 


1.54 ■ 7.56 


4 98 15.65 ' 18.88 


a23 


20.6 


Started at inside. Granu- 
lar. 
Started at outside. Gran- 


3R130JB 


1.48 7.49 


4 98 15. 65 18. 92 


3.27 


20.9 








ular. 


3R160JB 


1. 63 7. 48 


498 15.«>5 18.59 2.94 18.8 


Do. 


3RF4TV-7363B- 


1.24 


6.80 


2. 95 9. 27 13. 12 1 3, 85 , 41. 5 


SUrtod at inside. Silky, i 


M4T 






1 


60 per cent; granular. 40 ' 
per cent. | 
Started at outside. Gran- 


M17T 


1.21 


6.78 


2.9.5 1 9.27 11.20 1.93 ' 20.8 










ular. 


3RFG167T-B167T 


1.19 1 6.79 


2.95 1 9.27 1 13.15 3.88 , 41.9 


Started at inside. Silky, 
80 per cent; granular, 20 ' 




' 


1 ' 1 










per cent. i 


M2T 


1. 23 6. 70 


2.95 


9. '27 12. 70 3. 43 1 37. 


Started at outside; 5 cracks i 
outside. Granular. ' 


MIT 


1. 24 6. 79 


2.95 


9.27 11.78 2.51 


27.1 


Started at outside. Gran- 














ular. 


68484B2-3R142T 


1. 20 5. 38 


2.95 


9.27 11.72 


2.45 


26.4 


Started at silky spot at out- 
side. Granular. , 


68482B1-3RFO- 


1. 20 5. 38 


2.95 1 9.27 9.65 


.38 


41 


Started at silky spot at in- ' 


143T 










side. Silky. 60 per cent; 
granular, 40 per cent. 






1 






17J 


1.62 7.5.5 


4.97 


15.61 19.25 


.^64 


23.3 


Started at outside. Fine 
granular. 


19J 


1.44 7.61 


4.97 


16.61 19.25 3.64 

1 


23.3 Do. 



TUBES AND JACKETS, XANDBEL TESTS. 
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Original dimenaions. 


o . 












Jj 


a 


8 


sS 












i> 


fe 


1^ 


S hi 


Extenaion 




Marks. 




3t 


S 


9^ 


of metal 


Fracture. 




4J 


Q S 


^ ■ 


at bore. 






ti) 


» 


"G g 


pe 










1 


f 


r 


1^ 










/n. 


In. 


In. 


In. 


In. 


In. 


PercL 


■ 


20J 


1.60 


7.50 


4.97 


15.61 


18.60 


2.99 


19.2 


Started at inBide. Fine 
gnuuilar, 70 per cent; 
lamellar, 30 per cent. 


21J 


1.48 


7.65 


4.97 


15.61 


19.30 


3.69 


23.6 


Started at inside. Fine 
granular. 
Do. 


23J 


i.ei 


7.60 


4.97 


15.61 


19.10 


3.49 


22.4 


24J 


1.47 


7.53 


4.97 


15.61 


18.94 


3.33 


21,3 


Started at inside. Fine 
eranular, 80 per cent; 
lamellar, 20 per cent. 


2SJ 

• 


1.41 


7.54 


4.97 


15.61 


19.82 


4.21 


27.0 


Fractured in 2 places, 
both inside. Both frac- 
tures granular. 


aftj 


1.46 


7.56 


4.97 


16.61 


20.10 1 4.49 


28.8 


Started at inside. Fine 


















granular, 80 per cent; 
lamellar, 20 per cent. 


27J 


1.49 


7.54 


4.97 


15.61 


18.65 


3.04 


19.5 


Started at inside. Fine 
granular. 


28J 


1.58 


7.50 


4.97 


15.61 


19.17 


3.56 


22.8 


Do. 


20J 


1.58 


7.50 


4.97 


15.61 


19.36 


3.75 


24.0 


Started at outside. Fine 

granular. 
Started at inside. Fine 


30J 


1.57 


7.62 


4.97 


15.61 


18.95 


3.34 


21.4 


















eranular, 80 per cent; 
lamellar, 20 per cent. 


31J 


1.34 


7.65 


4.97 


15.61 


18.17 


2.56 


16.4 


Stertod at outside. Fine 
granular. 


32J 


1.57 


7.55 


4.97 


15.61 


18.05 


2.44 


15.6 


Do. 


33J 


1.46 


7.66 


4.97 


15.61 


19.35 


3.74 


24.0 


Started at inside. Fine 

granular. 
Started at inside. Fine 


34J 


1.54 


7.62 


4.97 


15.61 


18.90 


3.29 


2L1 


















granular, 80 per cent; 
lamellar, 20 per cent. 


35J 


1.66 


7.67 


4.97 


15.61 


19.38 


3.77 


24.2 


Started at outside. Fine 

granular. 
Started at inside. Fine 

granular. 
Started at outside. Fine 

granular. 
Do. 


36J 


1.56 


7.62 


4.97 


15.61 


17.18 


1.S7 


10.1 


37J 


1.58 


7.62 


4.97 


15.61 


18.78 


3.17 


20.3 


aoj 


1.40 ! 7.53 


4.97 


15.61 


18.88 


3.27 


20.9 


43J 


1.49 


7.69 


4.97 


15.61 j 19.90 


4.29 


27.5 


Started at inside. Fine 

granular. 
Fractured in 2 places, 

both starting inside. 


48J 


1.50 


7.62 


4.97 


15.61 


19.30 


3.09 


23.6 


































Both fractures granular. 
Started at outside. Fine 


51J 


1.48 


7.62 


4.97 


15.61 


19.88 


4.27 


27.4 
















granular, 70 per cent; 
lamellar, 30 per qent. 


B130J 


1.46 1 7.26 


4.97 


15.61 


20.05 


4.44 


28.4 


Fractured in 2 places, 
both starting inside. 


















■ 












Both fractures granular. 


B14SJ 


1.58 i 7.58 


4.97 


15.61 


19.00 


3.39 


21.7 


Started at inside. Fine 

g^nular. 
Started at a lamellar spot 

i inch from outside. Fine 

gnmular. 
Started at outside. Fine 

granular. 
Do. 


70750B1 


1.19 7.66 


4.97 


15.61 


17.80 


2.19 


14.0 




1 










70751B1 


1.22 ' 7.62 


4.97 


15.61 19.17 


3.66 


22.8 


7IS88B2 


1.15 7.66 


4,97 


15.61 18.32 


2.71 


17.4 


7ra88B3 


1.17 7.63 


4.97 


1.5.61 17. »» 


2.24 


14.3 


Do. 


73707B2 


1.21 7.66 


4.97 


15.61 > 19.85 


4.24 


27.2 


Started at inside. Fine 

granular. 
SUrtod at outside. Fine 

granular. 
SUrtad at inside. Fine 

granular. 
Started at outside. Fine 

granular. 
Do. 


73707B3 


1.18 7.64 


4.97 


15.61 \ 17.00 


1.39 


8.9 


73708BI 


1.21 7.61 


4.97 


15.61 19.40 


3,79 


24.3 


T3708B2 


1.23 


7.64 


4.97 


15.61 17.55 


1.94 


12.4 


737(I8B3 


1.19 


7.65 


4.97 


15.61 19. a> 


3.44 


22.0 


73241B2 


1.21 


7.65 


4.97 


15.61 20.86 


5.25 


33.6 


Do. 


73241 B3 


1.14 


7.62 


4.97 


16.61 18.25 


2.64 


16.9 


Do. 


73242B1 


1.17 : 7.64 

1 


4.97 


15.61 19.35 


3.74 


24.0 


Started at Inside. Fine 
granular. 
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TUBB8 AND JACKETS, MAKDBEL TESTS. 



Marks. 



Original dimeziBioiiB, 

^8" 



I 




Fracture. 



73243B2 

73244B1 
73244B3 
68485B1 

68496B2 
684S6B2 

68483B2 
684D4B2 

684»5fil 

18T 

19T 

21T 
22T 



23T 
24T 
25T 

26T 
28T 
32T 
33T 

34T 



35T 

36T 

37T 

38T 
40T 

41T 

42T 
45T 

46T 
49T 
SOT 

61T 
62T 

55T 

56T 

M7J 

1C8J 
M0J 
MIOJ 
MUJ 
MliJ 
16J 
M17J 
M19J 

M2ar 

M22J 
M23J 



In. 

1.21 

1.25 
1.21 
1.24 

1.21 
1.20 

1.23 
1.22 

1.10 

1.20 

1.18 

1.19 
1.22 



1.19 
1.24 
1.17 

1.21 
1.19 
1.20 
1.23 

1.20 



1.19 

1.22 

1.22 

1.20 
1.19 

1.21 

1.21 
1.23 

1.20 
1.23 
1.16 

1.17 
1.18 

1.17 

1.19 

1.21 

1.22 
1.18 
1.22 
1.22 
1.24 
1.43 
1.22 
1.22 
1.28 
1.24 
1.14 



/n. ! In. 

7.61 . 4.97 

7.66 I 4.97 

7.63 4.97 

5.34 2.90 

5.38 2.90 

5.34 i 2.90 

5.36 ' 2.90 I 

5.40 2.90 

5.42 

5.28 

5.32 



5.34 
5.29 



5.29 
5.34 
5.33 

5.33 
5.26 
5.30 
5.31 

5.33 



5.30 

5.36 

5.26 

5.36 
5.34 

5.32 

5.35 
5.31 

5.34 
5.31 
5.33 

5.30 
5.33 

5.26 

5.29 

7.48 

7.51 
7.54 
7.57 
7.60 
7.57 
7.50 
7.57 
7.62 
7.52 
7.50 
7.53 



2.90 

2.90 

2.90 

2.90 
2.90 



2.90 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 

2.90 



2.90 

2.90 

2.90 

2.90 
2.90 

2.90 

2.90 
2.90 

2.90 
2.90 
2.90 

2.90 
2.90 

2.90 , 

2.90 I 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 



In. 

15.61 

15.61 ! 
15.61 
9.11 I 

9.11 
9.11 

9.11 
9.11 

9.11 

9.11 

9.11 

9.11 
9.11 



9.11 
9.11 
9.11 

9.11 
9.11 
9.11 
9.11 

9.11 



9.11 

9.11 

9.11 

9.11 
9.11 



9.11 
9.11 



9.11 
9.11 
9.11 

9.11 
9.11 

9.11 

9.11 

18.85 

lass 

18.85 
18.85 
18.85 
18.85 
18.8.5 
18. 85 
18.85 
18.85 
18.85 
18.85 



In. I In. 
19.08 I 3.47 

17.65 1.94 
17.80 2.19 
12.30 I 3.19 

12.00 2.89 
10.68 , 1.47 

11.98 I 2.87 
12.12 3.01 

11.90 ' 2.79 



12.35 
12.00 



11.85 
12.45 



11.82 
11.94 
11.32 

11.48 
12.58 
11.80 
12.10 

12.00 



11.42 

12.48 

11.35 

11.34 
12.70 

10.04 

12.01 
11.05 



12.91 
11.53 
12. 52 

12.50 
12. 10 

12.50 



22.10 

22.26 
20.03 
21.68 
20.40 
19. a5 
19.55 
21.85 
21.18 
19.98 
22.02 
20.70 



3.24 
2.80 



2.74 
3.34 



2.71 
2.83 
2.21 

2.37 
3.47 
2.78 
2.99 

2.96 



2.31 

3.37 

2.24 

2.23 
3.59 

.93 

2.90 
1.94 



3.80 
2.47 
3.41 

3.39 
2.99 

3.39 

3.24 



3.25 

3.41 
1.18 
2.83 
1.55 
.20 
.70 
3.00 
2.33 
1.13 
3.17 
1.85 



Percl. 

22.2 

12.4 
14.0 
35.0 

31.7 
16.1 

31.5 
33.0 

30.6 

35.6 

31.7 

30.1 
36.7 



29.7 
31.1 
24.3 

26.0 
38.1 
30.5 
32.8 

32.7 



25.4 

37.0 

24.6 

24.5 
39.4 

10.2 

31.8 
21.3 



41.7 
27.1 
37.4 

37.2 
32.8 

37.2 

35.6 



17.2 

18.1 
6.3 

15.0 
&2 
1.1 
3.7 

15.9 

12.4 
6.0 

16.8 
9.8 



Fine 



Started at outside, 
granular. 
Do. 
Do. 
Started at inside. 

oblique. 
Started at outside. 
Started at outside, 

granular. 
Started at outside. 
Started at inside. 

oblique. 
Started at outside. 

granular. 
Started at inside. 

oblique. 
Started at outside. 

granular. 
Started at outside. 
Broke in 2 plaoes; 1 started 
at Inside and 1 at outside. 
Both granular. 
Started at outside. 

Do. 

Started at outside. 

granular. 

Do. 

Do. 

Do. 

Started at inside. 

oblique. 

Started at inside. Granular, 

70 per cent; lamellar. 30 

per cent. 

Started at outside. 

granular. 
Started at inside. 

granular. 
Started at outside, 
granular. 
Do. 
Started at inside. 

granular. 
Started at outside, 
granular. 
Do. 
Started at Inside. Granular, 
50 per cent; lamellar, 50 
percent. 
Started at inside. Silky. 
Started at outside. Silky. 
Started at outside. Fine 
granular. 
Do. 
Started at inside. 

oblique. 
Started at outside. 

granular. 
Started at outside, 
granular, 70 per cent; lam- 
ellar, 30 per cent. 
Started at outside. Fine 
granular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Silky; 

Silky. 
. Fine 

Silky. 
SlUcy; 

. Fine 

Silky; 

Fine 

Sill^., 



Silky. 
Fine 



Silky; 



Fine 
Fine 



Fine 



Fine 
Fine 



Silky; 
Fine 
Fine 
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17 





Orlgtoal dimensions. 


|l 










^, 


=3. 


1 


Extension 


Marks. 




b5 


gl 


S £ 


of metal 


Fraoture. 




43 


o-g 


^9 


H ^ 


at bore. 






! 


IS 
5 


1^ 

s 


Is 

1^ 








In. 


/«. 


In. 


In. 


In. 


In. 


PercL 


N 


B171J 


1.34 


7.67 


6.00 


1&85 


21.90 


3.06 


16.2 


Started at center. Fine 
granular, 50 per cent; lam- 
ellar, 60 per cent. 

Started at outside. Fine 
sranulax. 

Started at inside. Fine 
granular. 

Started at outside. Fine 
granular. 
Do. 


172J 


1.40 


7.70 


6.00 


1&85 


21.05 


2.20 


11.7 


173J 


1.41 


7.76 


6.00 


18.86 


21.90 


3.05 


16.2 


174J 


1.36 


7.72 


6.00 


18.86 


20.66 


1.70 


9.0 


175J 


1.22 


7.70 


6.00 


18.86 


21.00 


2.15 


11.4 


38J 


1.62 


7.51 


4.97 


16.61 


16.88 


1.27 


8.1 


Started at lamellar streak 
l'.40x'.10. Granular. 


40J 


1.60 


7.63 


4.97 


15.61 


17.95 


2.34 


15.0 


Storted at outside. Gran- 










1 






ular. 


41J 


1.60 


7.60 


4.97 


15.61 1 19.08 


3.47 


22.2 


Started at inside. Granu- 
lar, 80 per cent; lamellar. 


42J 


1.66 


7.62 


4.97 


16.61 19.03 


3.42 


21.0 


20 per cent. 
Started at outside. Gran- 


















ular. 


447 


1.54 


7.44 


4.97 


16.61 


18.60 


2.80 


18.5 


Started at inside. Granu- 
lar. 
Started at center. Granu- 


45 


1.58 


7.46 


4.97 


16.61 


19.86 


4.24 


27.2 


















lar, 60 i)er cent; lamellar. 


4aj 


1.52 


7.62 


4.97 


15.61 


19.61 


4.00 


25.6 


40 per cent. 

Started at inside. Granu- 
lar. 

Started at inside. Granu- 


47J 


1.73 


7.62 


4.97 


16.61 


19.43 


3.82 


24.5 


















lar, 80 iwr cent; lamellar, 


iftJ 


1.55 


7.53 


4.97 


15.61 


19.82 


4.21 


27.0 


20 per cent. 
Started at inside. Granu- 
lar. 
Do. 


fiOJ 


1.62 


7.60 


4.97 


16.61 


19.36 


3.74 


24.0 


3RF-176J 


.95 


7.68 


6.00 18.86 


21.10 


2.25 


11.9 


Started at outside. Gran- 


















ular. 


3RF-177J 


1.12 


7.68 


&00 


18.85 


21.66 


2.80 


14.9 


Do. 


3BFa-178J 


.60 


7.76 


6.00 


18.86 


21.16 


2.30 


12.2 


Started at inside. Granu- 
lar. 
Started at outside. Gran- 


4.7-lT 


1.22 


8.04 


4.97 


16.61 


18.48 


2.87 


18.4 


















ular. 


4.7-2T 


1.23 


8.04 


4.97 


16.61 


16.26 


.66 


4.2 


Started at outside. Fine 
granular. 


4.7-^T 


1.23 


8.02 


4.97 


16.61 


18.60 


2.98 


19.1 


Do. 


4.7-4T 


1.23 


8.02 


4.97 


16.61 


18.70 


3.09 


19.8 


Started at outside. Gran- 
ular. 


l&T 


1.S2 


7.66 


4.97 


15.61 


17.13 


1.62 


9.7 


Started at lameUar streak 
at outside. Fine granu- 
lar. 


22J 


1.64 


7.54 


4.97 


15.61 


19.06 


3.44 


22.0 


Started at smooth spot at 
center. Fine granular. 

Started at lamdQar spot at 
inside. Fine granular. 

Storted at insi^. Lamel- 


fiJ 


1.73 


7.47 


4.97 


15.61 


19.07 


3.46 


22.2 


















587 


1.43 


7.62 


4.97 


15.61 


19.60 


3.89 


24.9 


















lar, 26 per cent; fine gran- 
ular, 75 per cent. 


















MT 


1.63 


7,48 


4.97 


15.61 


19.38 


3.77 


24.2 


Storted at inside. Fine 
granular. 


66J 


1.82 


7.62 


4.97 


15.61 


30.03 


4.42 


28.3 


Storted at inside. Lamel. 
lar, 30 per cent' fine gran- 
ular, 70 per cent. 


















fi6J 


1.54 


7.63 


4.97 


16.61 


19.31 


3.70 


23.7 

1* 


Storted at inside. Fine 
granular. 


3RFO-181JB 


.02 


7.71 


6.00 


18.86 


21.10 


2.25 


11.9 


Started at outside, at silky 
spot. Fine granular. 


3RFO-182J 


.90 


7.73 


6.00 


18.86 


21.60 


2.65 


14.1 


Do. 


20T 


1.23 


6.34 


2.90 


9.11 


14.17 


5.06 


55.5 


Storted at inside. Fine 

granular. 
Storted at outside. Fine 


3RFa-170J 


.03 


7.70 


6.00 


18.86 


22.04 


3.19 


16.9 


















granular. 


3RPO-180J 


.07 


7.70 


6.00 


18.85 


2a 10 


1.26 


6.6 


Started at center. Granu- 
lar, 40 per cent; sUky, 60 
per cent. 


1837 


1.14 


&42 


6.00 


18.85 


19.26 


.40 


2.1 


Storted at inside. Granu- 
Ur. 



17253—08- 
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TUBES AlfD JACKETS, KAKDIUTL TESTS. 



Marks. 



Original dimensloiis. 



Extension 
of metal 
at bore. 



Fiaoture. 



B184J 

B186J 

B186J 

B187J 

B188J 

B180J 

M28 

M57J 

6«e6Bl 

66^3B2F1 

6O0O6B2 

fi6664Bl 

mmB2 

606WB2 
64877B1 

eeee2Bi 

««5B2 

60664B2 
4983161 
66652B1 

68481B2 
fl64S3Bl 



(H873B1 

d8480Bl 

6S484B1F1 

64877B2 

684WB1 

eBtflBlFl 
0B4S2B2 

71761B1 

717»lB3r 
n7«2Bl 

0B92SB1 

71762B3 

70887B2 
7170182 

707fiOB2 

eM«B8 

70888B1 



In. 

aw 

LIS 

1.31 

1.28 
1.11 
1.10 
1.64 

1.60 
1.26 
1.24 
1.27 

1.24 
1.26 

126 
1.24 

1.30 

1.26 

1.23 
1.27 
1.26 

1.24 
1.25 



1.21 

1.26 

1.26 

1.24 

1.27 

1.26 
1.26 

1.33 

1.20 
1.18 

1.26 

1.26 

1.36 
1.24 

1.20 

1.27 

1.28 



In. 
8.30 

7.66 

8.34 

7.67 
7.68 
8.31 
7.66 

7.60 
6i32 
&35 
6.34 

6i36 
6i36 

5.38 
&32 

&31 

5i43 

&33 
6.36 
&36 

&33 
&d6 



5l34 

&30 

&36 

&31 

6.36 

&35 
&38 

7.63 

7.65 
7.67 

7.61 

7.67 

7.65 
7.66 

7.77 

7.63 

7.63 



In. 
6.00 

6.00 

6.00 

6.00 
6.00 
6.00 
407 

4.97 
2.06 
2.95 
2.95 

2.95 
2.96 

2.95 
2.95 

2.95 

2.96 

2.96 
2.95 
2.95 

2.05 
2.96 



2.96 

2.95 

2.95 

2.95 

2.96 

2.96 
2.95 

4.98 

4.96 
496 

498 

498 

498 
498 

498 

498 

498 



In. 
18.86 

18.85 

18.85 

18.85 
18.86 
18.86 
16l61 

16l61 
9.37 
9.27 
9.37 

9.27 
9.37 

9.37 
9.27 

9.27 

9.37 

9.37 
9.27 
9.27 

9.27 
9.37 



9.37 

9.27 

9.27 

9.27 

9.37 

9.37 
9.27 

11.66 
U66 

16.66 

11.66 

11.66 
16.66 

11.66 

11.66 

11.66 



In. 
21.18 

2a 32 

2a 57 

21.10 
22.46 
21.72 
19.60 

19.63 
12.36 
12.16 
11.98 

12.70 
11.92 

11.22 
12.04 

13.06 

11.60 

ia96 
12.30 
12.35 

11.60 
12.06 



12.72 

12.55 

11.86 

12.10 

13.03 

13.86 
12.22 

19.72 

2a 10 
ia86 

18.15 

18.62 

18.00 
17.05 

18.97 

18.90 

19.66 



In. 
2.27 

1.47 

1.72 

2.26 
a60 
2.87 
a90 

a92 
2.99 
2.80 
2.71 

a43 
2.66 

1.95 
2.77 

&79 

1.78 

1.68 
&03 
&08 



Pera. 
IZO 

7.8 

ai 

11.9 

lai 

16.2 
25.6 

26.1 
32.2 
31.1 
29.2 

37.0 
28.6 

21.0 
29.8 

4a9 

18.6 

18.1 
32.6 
33.2 



2. 33 I 25. 1 
2.78 29.9 



a46 

&28 

2.60 

2.83 

2.76 

2.98 
2.96 

407 

445 
3.70 

2.60 

2.97 

2.36 
1.40 

3.32 

&25 

3.90 



37.3 

35.3 

27.9 

da5 

29.8 

82.1 
31.8 

26.0 

28.4 
28.6 

16.9 

18.9 

15.0 
8.9 

21.2 

2a7 

249 



Started at tauide. Granu- 
lar; flaky spot at center. 

Started at center. Granu- 
lar. 

Started at outelde. Granu- 
lar. 

Started at center. Silky. 
Da ' 

Started at outside. Silky. 

Started at outside. Granu- 
lar. 
Do. 

Started at Inside. Silky. 
Do. ' 

Started at inside. Fine 
granular. 

SUrted at inside. SUky. 

Started at outside. Fine 
granular. 
Do. 

SUrted at inside. Lamel- 
lar. 

Started at inside. Fine 
granular. 

Started at outside. Fine 
granular. 
Do. 

SUrted at Inside. Silky. 

SUrted at outside. Fine 
granular. 
Do. 

SUrted at Inside. Lamel- 
lar, 20 per eent; granular, 
80 per cent. 

Started at inride. Fine 
granular; oblique. 

Started at inside. Silky; 
oblioue. 

Started at outside. Fine 
granular. 

SUrted at Inside. Lamel- 
lar. 

Started at inside. Fine 
granular. 
Do. 

Started at inside. Lamel- 
lar, 40 per cent; granular, 
60 per osnt. 

Started at inside. Fine 
granular. 
Do. 

Started at center. Fine 
granular. 

SUrted at inside. Fine 
granular. 

SUrted at outside. Fine 
granular. 
Do. 

SUrted at inside. Fine 
granular. 

SUrted at outside. Fine 
granular. 

Started at inside. Fine 
granular. 

Fraotuxed in 2 places; 1 
BUrted at outside and 1 
at inside. Both tae gran- 
ular. 



SHOT AND SHELL. 
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TENSILE TESTS OF TWO SPECIMENS FROM OPPOSITE SIDES OF 
STEEL SHELL FIRED IN ROUND 91, SCINCH CROZIER R. F. WIRE- 
WOUNDOUNNQ.l, 

Samples Extended from Band Forwabd Towabd the Boubrelet. 

No. 8422. 
Diameter, ^.564 . 
Sectional area, .25 square inch. 
Gauged length, S''. 



loftosper 
squaxB 
inch. 


In gBOged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 

30,000 

35,000 

40,000 

45,000 

50,000 

56,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

96,000 

99,000 

100,000 

101,000 

102,000 

108,000 

104,000 

105,000 

146,800 




Inch. 

a 

.0002 
.0005 

.0014 
.0024 
.0030 
.0035 
.0040 
.0044 
.0060 
.0065 
.0060 
.0065 
.0070 
.0075 
.0081 
.0087 
.0006 
.0102 
.0106 
.0112 
.0U7 
.0124 
.0135 
.0154 


Inch. 

0. 

0. 


Initial load. 

ElaatioBmit. 

TeooUe strength. 

-9.7 per cent etongation In V, 








-.0002 






































.29 







Elongation of inch sections, ^.21*, ^.05, ^.03. 

Diameter at fracture, ^.45; area, .1590 square inch. 

Contraction of area, 36.4 per cent. 

Fractured ^.60 from the neck. 

Appearance of fracture, silky, interspersed with fine granulation. 
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SHOT AND SHELL. 
No. 8423. 



Diameter^ ^.664. 

Sectional area^ .25 square inch. 

(ranged length, 3^. 



loads per 
sqaare 

lTK*l, 


In gauged length. 


Ramarki. 


Elonga- 


Set. 


Pounds. 

1,000 

6,000 

10,000 

20,000 

. 30.000 

40,000 

60,000 

60,000 

70,000 

80,000 

00,000 

05,000 

100,000 

101,000 

102,000 

103,000 

104,000 

106,000 

106,000 

107,000 

108,000 

100,000 

110,000 

143,600 




Inch. 
0. 
.0003 

!0017 
.0027 
.0037 
.0047 
.0067 
.0067 
.0077 
.0000 
.0100 
•.0116 
.0117 
.0124 
.0132 
.0134 
.0141 
.0147 
.0171 
.0176 
.0187 
.0108 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

• 

TensUe strength. 

-0.3 per cent elongation hi BT'. 






a 






























' 






.28 







Elongation of inch sections, ^.21*, ^.04, ^.03. 

Diameter at fracture, ^.43; area, .1452 square inch. 

Contraction of area, 41.9 per cent. 

Fractured ^.40 from the neck. 

Appearance of fracture, silky, interspersed with fine granulation. 



STEEL FOR COMPARISON OF TESTING MACHINES. 
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STEEL FOB COMPABISON OF TESTING MACHINES. 



TENSILE TESTS OF SIX STEEL BARS FOR COMPARISON OF TESTING 
MACHINE ATWA TER VLIET ARSENAL. 



No. 8362. 
Marks, GL-l. 
Diameter, ''.505. 
Sectional area, .20 square inch. 
Gauged length, S". 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
48,000 

49,000 

50,000 
51,000 
52,000 
107,000 



Inch. 
0. 

.0005 

.0013 

.0025 

.0029 

.0034 

^.0039 

*.0O44 

f.0O72 

\.0115 

.0138 

.0147 

.0182 


Inch. 

0. 

0. 


Initial load. 

TensUe strength. 

=16.3 per ce^ elongation in 8". 




0. 




















.50 







Elongation of inch sections, ''.12, ^^.20*, M8*. 

Diameter at fracture, ",44; area, .1521 square inch. 

Contraction of area, 24 per cent. 

Fractured I''. 18 from the neck. 

Appearance of fracture, fine granular; silky spot at circumference. 



8TEBL FOB OOliPARISON OF TESTING MACHINES. 
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No. 8363. 
Marks, GLr-3. 
Diameter; ''.505. 
Sectional area, .20 square inch. 
Gauged length, 3^^. 



UMutaper 
iqoare 
Inch. 


In gauged length. 


Remarkv. 


Elonga- 
tion. 


Set. 


POMMit. 

1,000 
6^000 
10,000 
30,000 
40,000 
43,000 
44,000 

2'222 

47,000 
48,000 
49,000 
60,000 
101,500 



Inch. 

a 

.0008 
.0006 

.0085 
.0036 
.0088 
.0043 
.0090 
.0114 
.0135 
.0143 
.0160 
.0193 


Inch. 
0. 

a 


Initial load. 
Elastto limit. 

Tensile strength. 

=17.7 per ce^ elongation in 3". 


0. 




















.53 







Elongation of inch sections, ''.12, ''.18*, ".23*. 

Diameter at fracture, ".42; area, .1385 square inch. 

Contraction of area, 30.7 per cent. 

Fractured 1^.23 from the neck. 

Appearance of fracture, granular; silky spot at circumference. 



26 raXBL tOft 00ll]»AftIdON Olf TttWtlf^ MAOHIlTBd. 

No. 8364. 

Marks, GL-5. 

Diameter, ^.505. 

Sectional area, .20 square inch. 

Gauged length, 3^. 



ioadaper 
aqoare 

lTK*l. 


In gauged lengUi. 


B«marlci. 


Elonga- 


Set. 


Ptmnds. 

1,000 

5,000 

10,000 

30,000 

40,000 

44,000 

45,000 

46,000 

47,000 

48,000 

40,000 

50,000 

104,500 




Inch. 
0. 

.0004 

.0023 
.0031 
.0035 
.0087 
.0030 
.0053 
.0117 
.0124 
.0140 


/nek. 

0. 

0. 


Inltlalload. 

ElMtio limit. 

T^niUesCnngth. 

- 15.3 per ocmt elongation in 3*. «- 


0. 


















.46 







Elongation of inch sections, ^.19*, ^.16*, Ml. 

Diameter at fracture, ^.44; area, .1521 square inch. 

Contraction of area, 24 per cent. 

Fractured 1^.19 from the neck. 

Appearance of fracture, fine granular; silky spot at circumference. 



SXBSL FOB 0OMPABI8OK OF TESTING HAOHIirBS. 
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No. 8366. 
Marks, G&-2. 
Diameter, ''.505. 
Sectional aroa, .20 square inch. 
Ganged length, 3^^. 



loads per 


In gauged length. 


Remarkfl. 


Elonga- 


Set. 


Pommds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
96,600 



Indi. 

0. 
.0002 
.0006 

.0014 
.0025 
.0029 
.0083 
.0040 
.0046 
.0046 
.0048 
.0175 
.0190 
.0228 


Indi. 

0. 

0. 


Initial load. 

Elaatlo limit. 

TenaOe Btiength. 

-22.7 per cent elongation in 3*. 




a 




















.68 







Elongation of inch sections, ''.I?, ''.37*, M4. 
Diameter at fracture, ".34; area, .0908 square inch. 
Contraction of area, 54.6 per cent. 
Fractured V.S from the neck. 
Appearance of fracture, fine silky. 



28 STEEL FOB 0OMPABI8ON OF TESTING MACHFNES. 

No. 8366. 
Marks, GS-4. 
Diameter, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 3^. 



aqusre 
Inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Bet. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 

56,000 

57,000 
58,000 
50,000 
60,000 
61.000 
96,500 



0. 
.0003 
.0008 

.0028 
.0040 
.0043 
.0050 
.0054 
.0056 
/ .0057 

.0228 
.0228 
0229 
.0250 
.0281 


Indi. 

0. 

0. 


Initial load. 

Rlaatic limit. 

Tensile strength. 

-22.7 per cent elongation In 3*. 


0. 



























.68 







Elongation of inch sections, ^.13, ''.29*, ''.26*. 
Diameter at fracture, ".34; area, .0908 square inch. 
Contraction of area, 54.6 per cent. 
Fractured 1''.28 from the neck. 
Appearance of fracture, fine silky. 



8TEBL FOB COMPARISON OF TESTING KAOHINBB. 

No. 8367. 
Marks, GS^. 
Diameter, ^.505. 
Sectional area, .20 square inch. 
Gauged lengthy 3^. 
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loads per 
aqnan 
Indi. 


In ganged length. 


Remarka. 


Elonga- 
tion. 


Set. 


Potmdi. 
1,000 
5,000 
10,000 
80,000 
40,000 
46^000 
50,000 
56^000 
56,000 

57,000 

56,000 
50,000 
60,000 
61,000 


Indi. 
0. 

.0006 

.0026 
.0036 
.0043 
.0048 
.0053 
.0055 
f .0065 
i .0170 
.0197 
.0226 
.0252 
.0275 


Inch. 
0. 

a 


Initial load. 

EJaatio limit. 

Tensile strength. 

—20.3 per cent elongation In 8". 


a 
























.61 







Elongation of inch sections, ^.35*, ^^.15, Ml. 
Diameter at fracture, ''.35; area, .0962 square inch. 
Contraction of area, 51.9 per cent. 
Fractured ^.9 from the neck. 
Appearance of fracture, fine silky. 
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STKEL FOR OOUPAVIBOV OF TS8TINO MAOHINBS. 



TENSILE TESTS OF FIVE MACHINERY STEEL BARS FOR COMPARI- 
SON OF TESTING MACHINE AT FRANKFORD ARSENAL, 

No. 8416. 
Diameter, ^.505. 
Sectional area, .20 square inch. 
(}auged length, 2^. 



loads per 
aqaaie 
inch. 


In gsoged length. 


BemarkB. 


EUfBgar 

tion. 


Set. 


Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
46,000 
60,000 
56,000 
56,000 

67)000 

60,000 
60,000 
61,000 
62,000 
64,000 
60,000 



Inch. 
0. 
.0003 

.0007 
.0014 
.0021 
.0024 
.0028 
.0081 
.0035 
.0030 
.0040 
r .0042 
t .0143 
.0146 
.0148 
.0160 
.0166 
.0306 
.0460 


Inch. 

a 
a 


Initial load. 

Elastic limit. 

-23 per cent elongation in 2". 




a 






























.46 







Elongation of inch sections, ''.28*, M8. 

Diameter at fracture, ^.30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 



STKKL FOB 001CPASI80K OF TSSTIVO MAQHIlfXS. 

No. 8417. 
Diameter, ''.505. 
Sectional area, .20 square inch. 
Ganged length, 2". 
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kMMUper 

■83^ 


In gauged lengUi. 


Remarks. 


Elonga- 
tion. 


Set. 


1,000 
5,000 

20,000 
80,000 
85,000 

40,000 
46,000 

S;SSS 

50,000 
00,000 
61,000 
02,000 
60,000 



a 

.0008 
.0006 

.0018 
.0018 
.0022 
.0025 
.0022 
.0083 
.0087 
.0040 
.0042 
.0040 
.OOW) 
.0142 
.0246 


JacA. 

a 
a 


Initial load. 

Elastlo limit. 

— S per oont elongation in 2^. 




a 
























.46 







Elongation of inch sections, ^.32*, ^.14. 

Diameter at fracture, ^^.30; area, .0707 square inch. 

C!ontraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 



82 STBEL FOR OOMPABIBON OF TESTINQ MAOHINBS. 

No. 8418. 
Diameter, ''.505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



loaosper 
square 
inRh. 


In gauged length. 


Remarks. 


Elonga- 


Set. 


PfnimA; 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
57,000 
56,000 
50,000 
60,000 
61,000 
60,000 



/nek. 

0. 
.0003 
.0007 
.0015 
.0020 
.0025 
.0028 
.0081 
.0035 
.0030 
.0040 
.0041 
.0043 
.0113 
.0442 


/weft. 

a 

0. 


Initial load. 

Elastic limit. 

Tensile stiength. 

= 23. 5 per cent elongation in 2". 




a 






















.47 







Elongation of inch sections, ''.IS, ''.29*. 

Diameter at fracture, ".30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured VM from the neck. 

Appearance of fracture, silky. 



8TXXL FOR COMPABISOir OP TE8TINO HAOHIKICS. 

No. 8419. 
Diameter, ''.505. 
Sectional area, .20 square inch. 
Gauged length, 2", 



38 





In gauged length. 


Remarks. 


Elonga- 
tion: 


Set. 


Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56^000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
HOOO 
60,500 


a 

.0003 
.0006 
.0011 
.0019 
.0021 
.0024 
.0026 
.0030 
.0034 
.0035 
.0038 
.0043 
.0048 
.0066 
.0118 
.0285 
.0330 
.0120 


a 

0. 


Elastic limit. 

Tensile strength. 

= 23 per cent elongation In V. 




0. 






























.46 







Elongation of inch sections, ''.SO*, ''.16. 

Diameter at fracture, ".30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 
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84 STEEL FOB OOMPABISON OF TE8TIKG MA0HIKE8. 

No. 8420. 
Diameter, ''.505. 
Sectional area, .20 square inch 
Gauged length, 2". - 



aquare 
Inch. 


In gBOged length. 


Remarks. 


Elongar 
tion. 


Set. 


POttfkfo. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 

S'SS 
57,000 

58,000 

50,000 

60,000 

61,000 

62,000 

63,000 

64,000 

69,500 




0. 
.0008 
.0006 
.0012 
.0018 
.0021 
.0025 
.0029 
.0034 
.0036 
.0038 
.0042 
.0052 
.0084 
.0200 
.0280 
.0360 


a 
a 


Initial load. 

Elastic limit. 

Tensile strength. 

= 21. 5 per cent elongation in 2". 




a 


























.43 







Elongation of inch sections, ''.26*, ".17. 

Diameter at fracture, '^.30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 



STEEL FOB COMPABI80K OF TE8TIKG MACHINES. 
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TENSILE TESTS OF THREE STEEL BARS FOR COMPARISON OF 
TESTING MACHINE AT BETHLEHEM STEEL WORKS. 

No. 8425. 
Marks, Z-599. 
Diameter, ^.505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



loaosp^ 
flqnan 


In gauged length. 


BemarkB. 


Slonga- 
Hon. 


Set. 


Pimndi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
06,000 
70,000 

78,000 
79,000 
80,000 
100,000 



Indk. 

a 

.0003 
.0006 
.0015 
.0010 
.O0S3 
.0027 
.0030 
.0084 
.0097 
.0041 
.0045 
.0047 
.0090 
.0064 
.0065 
.0607 


Inch, 

a 


Initial load. 

Elastic limit. 

Tensile strength. 

=27.5 per cent elongation in 2". 


a 


0. 


























.55 







Elongation of inch sections, ''.I?, ^^.38*. 

Diameter at fracture, ^32; area, .0804 square inch. 

Contraction of area, 59.8 per cent. 

Fractured 1^ from the ne^. 

Appearance of fracture, fine silky, cup-shaped. 
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STEEL FOB OOMPABISON OP TE8TIKG ICACHnTSS. 



No. 8426. 



Marks, Z-601. 

Diameter, ''.SOS. 

Sectional area, .20 square inch. 

Gauged length, 2", 



aqnare 
mch. 


In gauged length. 


lUSmarks. 


Elonga- 
tion. 


Set. 


POCMUb. 

1,000 
6,000 
lO^OOO 
20,000 
30,000 
36,000 
40,000 
45,000 
60,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 

77,000 

106,500 



Jncft. 

a 

.0003 
.0006 
.0013 
.0000 
.0023 
.0025 
.0020 
.0032 
.0035 
.0038 
.0043 
.0046 
.00« 
.0061 
/ .0052 
t .0445 


a 
a 


Initial load. 

Elastic linUt. 

TenoUe strength. 

= 27.5 per cent elongation tn It', 




-.0001 


























.65 







Elongation of inch sections, ''.28*, '.27*. 
Diameter at fracture, ^.32; area, .0804. 
Contraction of area. 59.8 per cent. 
Fractured at middle of stem. 
Appearance of fracture, fine silky, cup-shaped. 



8TSBL FOB OOXPABISON OF TBSTINa MACHINES. 

No. 8427. 
Marks, Z-603. 
Diameter, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 2^. 
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loadsper 
eqnare 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounit. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 

65,000 
70,000 
75,000 

78,000 

106,600 



7nch. 

0. 
.0008 
.0006 

.0012 
.0010 
.0022 
.0026 
.0038 
.0083 
.0097 
.0090 
.0042 
.0046 
.0040 
/ .0068 
( .0463 


Inch. 
0. 

a 


ElactloUmlt. 

Tensile strength. 

r:=27.5 per cent elongation In TT'. 




a 
























.55 







Elongation of inch sections, ^^.19, ''.36*. 

Diameter at fracture, ^^.31 ; area, .0755 square inch. 

Contraction of area, 62.2 per cent. 

Fractured I'^.OQ from the neck. 

Appearance of fracture, fine silky, cup-shaped. 
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8TKEL FOR OOMPAKISON OF TESTING MAOHINBB. 
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MISCELLANEODS STEELS. 

TENSILE AND BENDING TESTS AND CHEMICAL 
ANALYSES. 
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misoellaneoub stebl. 
Amorphous Steel. 



From Midvale Steel Company. 
Metal for vent erosion tests. 
Diameter of specimens, ''.SOS. 
Sectional area, .20 square inch. 



TENSILE TESTS. 



Marks. 


Blastio 

limit per 

square 

inch. 


TensUe 
strength 


Elonga- 
tionEi2 
Inches. 


Contrac- 
tion of 
area. 


Elongation of 
inch sections. 


Appearance of fracture. 


G 
H 
L 


Pounds. 
106,000 
107,«)0 
102,500 


Poundi. 
123,000 
124,000 
120,600 


Percent. 
16.0 
16.0 
16.0 


Percent. 
40.3 
40.3 
43.3 


* 
.72^, .10 
.1«» .14 
.08, .24* 


FlnesUky. 
Do 
Do. 



Resista Steel. 

CHEMICAL COMPOSITION. 

Carbon 272 

Silicon 182 

Iron &06 

Nickel 66.47 

Copper 2&02 

TENSILE TESTS. 

Specimen drawn down from 2f'' diameter to ',86 diameter. 

Sectional area square inch.. .581 

Scale starts off at 42X)00 pounds — pounds per square inch. . 72,200 

Tensile strength, 60,200 pounds — do... 103,610 

Diameter at nracture, '.56 — area square inbh.. .246 

Contraction of area ^ percent.. 67.7 

Appearance of fracture sUky. 

Second specimen from same bar. 

Sectional area square inOh. . . 603 

Elastic limit not well defined; change in rate of elongation at 16,000 to 18,000 pounds total load. 

Tensile strength, 44, 100 pounds = pounds per square inch 87 .670 

Elongation in 10*, r. 87 — percent.. 18.7 

Diameter at fracture, '.71 «- area square inch.. .306 

Contraction of area percent.. 21.8 

Appearance of fracture gray.amoxphoua 

Elongation of inch secUons M6, '.2B»/.20,M9,'.20,'.18,*.l4*.17/.l6/l« 



lOBOXIiIiAKBOCB STBBL. 
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42 M180ELLAKEOUB STEEL. 

Chemical Analyses of Miscellakeous Steels, 
fbom spbinqfield abmoby. 



D680XiptlO!IL 



Com- 
bined 
oarbon. 



Man. 



801- 
oon. 



Sol- 
jdiur 



Flios- 
phor- 



NIokeL 



Bayonet iteel 

Beodyer eteel 

Beodver steel, "DL 9" 

Becelver iteel, "IlL 10" 

Beeelver eteel *'M. 10" 

Beeelyer steel, <'!£. 11" 

Barrel steel, J17, crucible, from Water shops. 
Barrel steel, C13, 37719 pounds, Carpenter 



Bear sl^t fixed base steel, from Water 
shops 

Upper band steel, from Water shops 

Steel for sleeves, from Water shops 

Bolt steel, from Water shops 

Front si^t fixed stud, from Water shops 

Steel foroayonet blades, from Water shops. . 

Steel for Hospital Corps knives, from Water 
shops 

Steel for butt plates, from Water shops 

Steel for cocking pieces, from Water shops. . . 

Steel for cut-oflsleeve, from Water shops 

Sear steel and leaf steel, from Water shops. . . 

Floor plate sleeve 

Steel for oflScers' saber blades, second sam- 
ple from Water shops 

Hospital Corps knives, lixi, from Carpen- 
ter Steel Co., C.H. a K 

Bear sight base steel, second sample from 
Water shops 

Ejector steel, second sample 

Bolt steel, "S. 33.. 89X.7,&763 lbs" 

"Bayonet steel from F. L. Hebnuth, 64615 
lbs., Jan. 24, 1907" 

"Bear sight base from Amr. Steel A Wire Co. , 
29384 lbs., xecd. Jan. 3, 1907" 

' 'Base spring steel from Crodble Steel Co., 
34»21bs..rBcd.Jan26,'07" 

'* Guard steel, Midvale Steel Co., 48355 lbs., 
June 19, 1906" 

'* Guard steel, Colonial Steel Co., 47677 lbs., 
Oct. 9, 1906" 

Bayonet catch, "second sample" 

BUle barrel steel, Bethlehem Steel Co., No. 828 



.940 
.320 
.303 
.336 
.253 
.201 
.520 

.460 

.160 
.162 
.148 
.7M 
.145 
.960 

.640 
.150 
.145 
.166 
.158 
.135 

1.000 

1.000 

.130 
.131 
.670 

1.020 
.150 

1.000 

.332 

.505 
.135 
.521 



.337 
1.250 

.917 

.826 
1.070 

.947 
L200 

1.139 

.662 
.790 
.760 
.380 
.820 
.450 

.840 
.475 
.550 
.750 
.540 
.477 



.560 
.660 
1.210 

.297 

.660 

.320 

.620 

.408 
.661 
.940 



.198 
.070 
.027 
.000 

.159 
.106 
.210 

.018 

.008 
.006 
.009 
.206 
.003 
.076 

.113 
.005 
.003 
.003 
.006 
.003 

.124 

.123 

.003 
.003 
.197 

.170 

.006 

.133 

.150 

.003 
.003 
.165 



.026 
.079 
.062 
.120 
.049 
.036 
.068 

.061 

.120 
.106 
.009 
.028 
.078 
.029 

.028 
.082 
.072 
.077 
.113 
.104 

.081 

.024 

.120 
.117 
.068 

.024 

.119 

.024 

.060 

.041 
.108 
.055 



.025 
.048 
.108 
.120 
.090 
.081 
.062 

.062 

.115 
.068 
.003 
.028 
.078 
.023 



.077 
.081 
.076 
.090 

.016 

.020 

.008 
.110 
.065 

.023 

.002 



.060 

.025 
.068 
.085 



FBOM BOCK ISLAND AB8ENAL. 



Armor plate. 



.416 .490 .266 .016 .016 t,t 



STEEL WIRE. 
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STEEL WISE. 



TENSILE TESTS OF STEEL WIRE FOR CONSTRUCTION OF S-INCH 
CROZIER WIRE WOUND GUN, EXPERIMENTAL. 

Received from Watervliet Arsenal. 

Samples were straightened approximately before testing. 

No. 8283. 

First sample, coil 1. 
Cross section dimensions, ''.100 X ''.099. 
Sectional area, .0099 square inch. 
Oauged length, 6^. 



Applied loada. 


In gauged length. 


RemarkB. 


Total. 


PersquAre 


ElODgar 

tion. 


Set. 


Pound*, 
204 
408 
612 
816 
1,020 

1,224 
1,428 
1,530 
1,632 
1,734 
1,836 
i;038 
2,040 

2,264 



Poundi. 
20,610 
41,210 
61,820 
82,420 
103,090 

123,640 
144,240 
154,660 
164,850 
175,150 
185,450 
106,760 
206,060 

228,690 



Inch. 

0. 

.0040 
.0097- 
.0140 
.0203 

.0262 
.0830 
.0366 
.0404 
.0451 
.0500 
.0570 
.0701 


Inch, 
0. 


InitUlload. 

E (2O4-l,O2O)-26,731,0Q0 poonda per square 
Inch. 

B (l,Qao-2,O40)-24,43«,0Q0 pounds per square 

TensUe strength. 

—1.5 per cent elongation in 6'. 






.0018 










.0119 


. 0263 


.09 







Area at fracture, ''.OTS X'^.OTS =.0053 square inch. 
Contraction of area, 46.5 per cent. 
Fractured 1^^ outside the gauged length. 
Appearance of fracture, fine mky. 



STEXL WIBE. 

No. 8284. 

Second fiample, ooil 1. (From opposite end to first sample.) 
Cross-section dimensions, ''.lOO X .099. 
Sectional area, .0099 square inch. 
Gauged length, 6^. 
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AppBed loadK. 


In gauged length. 


Remarks. 


Total. 


F^ square 


ElODgBr 

tion. 


Set. 


Pounds. 
204 
408 

612 

816 

1,020 

1,224 
1,428 
1,630 
1,632 
1,734 
1,836 
1.038 
^ 2,040 

2,»J 


Pounds. 
20,610 
41,210 
61,820 
82,420 
103,080 

123,640 
144,240 
154,550 
164,850 
175,150 
185,450 
195,760 
206,060 

227,680 



Inch. 

0. 

.0048 
.0096 
.0146 
.0001 

.0258 
.0326 
.0362 
.0401 
.0431 
.0505 
.0576 
.0078 


Inch. 

0. 

0. 
.0004 
.000/ 
.0015 

.0023 
.0042 
.0065 
.0060 
.0090 
.0118 
.0168 
.0260 


Initial load. 

B (204-1, 020) "-26,567 ,000 pomidB per square 
inch. 

E (1,020-2,040) -26,531,000 pounds per square 

Tensile strength. 

-2.3 per cent elongation In 6*. 


.14 







Area at fracture, ^^.072 X''.072 =.0052 square inch. 
Contraction of area, 47.5 per cent. 
Fractured i" outside the^au^ed length. 
Appearance of fracture, mie silky. 

No. 8285. 

First sample, coil 2. 
Cross-section dimensions, ''.1 00 X'^.099. 
Sectional area, .0099 square inch. 
Gauged length, 6^. 



Applied loads. 


lDgau8BclleiD«th. 


Remarks. 


Total. 


Per square 
indi. 


Elonga- 
tioSr 


Set. 


Pounds. 
204 
«0 
612 
810 
1,030 
1,224 


Pounds. 
20,610 
41,210 
61,820 
82, 4» 
108,030 
128,640 
224, 4M 



Inch. 

a 

.0051 
.0099 
.0154 
.0207 
.0066 


Inch. 

0. 

Ol 

.0002 
.0006 
.0018 
.0029 


Initial load. 

S (204-l,020)-26,166,000poandspersqiiaxiBiiidi. 
Wire slipped in Jaws; micrometer nmovsd. 
Tensile strength. 
- 1.3 per cent elongation in 6 '. 


.08 







Area at fracture, ^^.075 X''.075 =.0056 square inch. 
Contraction of area. 43.4 per cent. 
Fractured at face or jaws. 
Appearance of fracture, fine silky. 
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STEEL WIBE. 
No. 8286. 



Second sample, coil 2. (From opposite end to first sample.) 
Cross-section oimensions, ''.100 X .099. 
Sectional area, .0099 square inch. 
Gauged length, e*". 



AppUed lOftdB. 


In gaoged length. 


RemaikB. 










Total. 


PoTBauare 
Incb. 


ElODga- 
tioST 


Set. 




Founds. 


Pound*. 


Inch. 


Inch. 




204 


20,610 


0. 


a 


Initial load. 


408 


41,210 


.0047 


0. 




812 


61820 


.0094 


.0001 




816 


82,420 


.0150 


.0006 




1,020 


103,030 


.0202 


.0011 


£ (204-1,020) -26391,000 pounds per sqoan 
imh. 


1,234 


123,640 


.0263 


.0027 


1,428 


144,240 


.0337 


.0051 




1,630 


164,660 


.0379 


.0009 




1,682 


164,860 


.0425 


.0091 




1,734 


176,150 


.0474 


.0126 




1,836 


186,450 


.0540 


.0170 




1038 


105,700 


.0641 


.0843 




2,040 


206,060 


.0835 


.0409 


E (1^020-2,040) -'26,306,000 ponndv per square 

Tensile strenstli. 

—3 per cent elongation in 6*. 


2,172 



219,390 







.18 







Area at fracture, ^^.068 X''.068 =.0046 square inch. 
Contraction of area, 53.5 per cent. 
Fractured If' inside the gauged length. 
Appearance of fracture, mie silky. 

TABULATION OF TENSION TESTS OF STEEL WIRE, 

Cross-section dimensions, ''.100 X''.099. 
Sectional area, .0099 square inch. 
Gauged length, 6^. 



Description. 


TensUe 
strength 


Elonga- 
tionln 
inches. 


ContnM- 
tlonof 
area. 


Apparent modolos of 
elastioity per square 


Appearance of 
fracture. 


204 and 1,020 
pounds. 


1,020 and 
2,040 pounds. 


First sample, colli. 
Second sample, coil 


Pounds. 
228,690 

227,680 
224,440 

219,390 


Percent. 
1.5 

2.3 
1.3 

3.0 


Percent. 
46.6 

47.6 
43.4 

63.5 


Pound*. 
26,731,000 

26,587,000 
26,166,000 

26,891,000 


Pounds. 
24,434,000 

26,531,000 


Fine silky. 

Do. 
Do. 

Do. 


First sample, coil 2.. 
Second sample, coil 


26,306,000 





CURB BITS AND STIRRUPS. 
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OUSB BITS AND 6TIBBUF8. 
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OUBB BITS AND BTIBRUP8. 
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OUBB BITS AND STIBBUPS. 

EoLENTiNE Metal. 



Tensile tests and chemical analysis of metal taken from the treads 
of two stirrups. 

TENSILE TESTS. 

Diameter of specimens, ^.200. 
Sectional area, .0314 square inch. 



No. of 
■tlrrup. 


Elastto 
lixnlt per 


Tcmafle 
■trength 


Elonga- 

ttonbil 

inch. 


Contivo- 
tlon of 
area. 


Appearanoe of fiaotara. 


1 
1 
2 
2 


Pounds. 
38,860 
38,310 
37,680 
36,940 


Pound*. 
44,270 
42,040 
60,640 
66,730 


Percent. 
40 
4.0 
9.0 
12.0 


Percent 
19.1 


Light gray. 
Do. 
Do. 
Do. 



a Inappreciable. 

CHEMICAL ANALYSIS. 

CpPPM ' 46.89 

Zinc SLOO 

Iron 92 

Nickel 8L60 



MONEL METAL. 
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MONBL MBTAL. 

TENSILE TESTS OF MONEL METAL, 

No. 8403. 



Cast specimen. 
Diameter, 1''.129. 
Sectional area, 1 square inch. 
Gauged length, 10 . 



loMiiper 
Moan 


In gMiged length. 


Remarks. 


ElongBr 
tion. 


Set. 


Poumd9, 
1,000 
6,000 
10,000 
15,000 
20,000 

26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 

37,000 
38,000 
30,000 
30,800 



Inch. 

0. 

.0019 
•0099 
.UU6U 
.0063 


Inch. 
0. 
0. 
0. 

—.0001 
0. 


Initial load. 
Approzlmate elastic limit. 

Tensile strength. 

= 8.2 per cent elongation in 10". 


.0210 
.0350 
.0610 
.0700 
.1110 
.160 
.24 
.31 
.36 
.40 
.46 
.52 
• .58 
.64 
.70 


.0120 






























.82 







Elongation of inch sections, ^06, ".0%, *.07, *.17*, MO, ^07, *'.06, 
''.07, ''.OS, ^06. 

Diameter at fracture, 1^.03; area, .833 square inch. 

Contraction of area, 16.7 per cent. 

Fractured 3*'.75 from the neck. 

Appearance of fracture, light gray; columnar structure converging 
to tne center; amorphous center. 



MONEL METAL. 

No. 8404. 
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Cast specimen. 
Diameter, 1M29. 
Sectional area, 1 square inch. 
Ganged length, 10 . 



loads per 
Muare 
Inch. 


In gauged length. 


Renmrks. 


Elonga^ 


Set. 


POWldi. 

1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35 000 
36,000 
37,000 
38,000 
38,600 



Inch. 

0. 
.0018 
.0040 
.0064 
.0088 
.0002 
.0101 
.0117 
.0163 
.0240 
.0350 
.0550 
.0655 
.1200 
.1660 
.25 
.33 
.38 
.43 
.50 
.54 
.61 
.68 


Inch. 

0. 

0. 

a 

0. 
.0001 


Initialload. 
Elastic limit. 

Tensile strength. 

= 8.2 per cent elongation in 10^.' 






































.82 







Elongation of inch sections, *.06, *.07, ''.07, "^.21*, *.09, ''.OS, ''.OC, 
^.08, *.06 ^.07. 

Diameter at fracture, 1''.04; area, .849 square inch. 

Contraction of area, 15.1 per cent. 

Fractured 4*^ from the neck. 

Appearance of fracture, Ught gray; columnar structure converging 
to the center; amorphous, spongy center. 
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UOJSTEh MSTAL. 

No. 8405. 



Forged specimen. 
Diameter, I''. 129. 
Sectional area, 1 square inch. 
Oaiiged lengthy 10 . 



loaosper 


In gauged length. 








Remarks. 


MUftTB 


Elonga- 
tion. 


Set. 




PoundM. 


Tncke*. 


Inch. 




1,000 


a 


0. 


Initial load. 


h,(m 


.0018 


a 




10,000 

20,<)oa 


.0079 


a 
a 




25,000 


.OOOT 






3O,0UO 


.0117 


0. 




36,000 


.0136 






40,flOO 


.0158 


.0002 




ll,fJW 


.0102 






42.000 


.0100 






*3,0)tt 


.0178 






44,000 


.0190 




Elastic limit. 


45,000 


.0380 


.0026 




«,000 


.0351 






47,000 


.0480 






43,000 


.0660 






40,000 


.0810 






i50.00a 


.1090 






52,0(;e 


.18 






M,000 


.24 






mjm 


.30 






«l,000 


.38 






69,1X10 


.46 






02,LIOO 


.53 






64,000 


.61 






eks.otio 


.70 






61^,000 


.80 






70,000 


.92 






72,000 


1.06 






74,000 


1.18 






76,000 


1.35 






7K,0()0 


1.53 






80,000 


1.T9 






83i000 






Tensile strength. 





3.38 




- 33. 8 per cent elongation in 10". 



.Elongation of inch sections, *.21, ''.26, ''.29, ''.33, ".35, ".44, ".75*, 
^30, ".25, ".20. 
Diameter at fracture, ".68; area, .363 square inch. 
Contraction of area, 63.7 per cent. 
Fractured 5".5 from the neck. 
Appearance of fracture, light gray, silky; surface of stem seamy. 



MONEL XBTAL. 
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No. 8406. 



Forged specimen. 
Diameter, 1^.129. 
Sectional area, 1 square inch. 
Gauged length, 10^ 



loads per 


In gauged length. 






RenuirkB. 


Elonga- 
tion. 


Set. 


POIHMi«. 


IwAes. 


Inch. 




1,000 


a 


a 


Initial load. 


5,000 


.0014 


a 




10,000 


.0037 


a 




20,000 


.0073 


-.0001 




30,000 


.0113 


-.0001 




35,000 


.0136 






&SS 






Approzlniate elastic imit. 


38,000 


.0308 






30,000 


.0430 






«,000 


.0620 






41,000 


.0886 




. 


43,000 


.1080 






43,000 


.1330 






44,000 


.1660 






45,000 


.10 






45,000 


.22 






47,000 


.25 






48,000 


.20 






40,000 


.33 






50,000 


.36 






52,000 


.43 






54,000 


.» 






86,000 


.» 




' 


58,000 


.65 




* 


00,000 


.74 






08,000 


.82 






64,000 


.01 






06,000 


1.02 






68,000 


1.13 






70,000 


1.26 






72,000 


1.40 


, 




74,000 


1.57 






76,000 


1.78 






78,000 


1.00 






80,000 


2.35 






83,000 


3.15 




Tensile strength. 





3.60 




— 36 per cent elongation in 10^'. 



Elongation of inch sections, '^.29, ",37, ",11*, '^.36, ''.34, ^.34, ^.32, 
.31, ^27, ^23. 
Diameter at fracture, ",10) area, .385 square inch. 
Contraction of area, 61.5 per cent. 
Fractured 3^.5 from the neck. 
Appearance of fracture, light gray, silky; surface of stem seamy^ 
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MOWBIi MSTAL 

No. 8431. 



Forged bar; finished at a bright red color. 

Diameter, r.l29. 

Sectional area, 1 square inch. 

Oauged length, 10 . 



loMsper 


In gauged length. 


Renutrks. 


ElongBr 


Set. 


Pownda. 
1,000 
6,000 
10,000 
20,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 


Inch. 

0. 

.0019 
.0040 
.0062. 


Inch. 

0. 

0. 


InitUlload. 
Approximate elastto limit. 

TeneUeBtrBDgth. 

- 6.9 per cent elongation In 10". 






.0131 

.0137 

.0140 

.0147 

.0163 

.0161 

.0172 

.0186 

.0201 

.0227 

.0286 

.0392 

.0620 

.12 

.18 

.28 

.36 

.44 

.63 


.0009 








> 36,000 
1 36,000 
37,000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,0dD 
56,000 
68,000 













.0124 












• 






.69 







Elongation of inch sections, ^'.OS, ^.07, "M, "..15*, ".07, "M, *.06, 
^06, ^.06, \05. 

Diameter at fracture, 1^.01 ; area, .801 square inch. 
Contraction of area, 19.9 per cent. 
Fractured 3*^.85 from the neck. 
Appearance of fracture, gray; amorphous. 



MONSL MSTAL. 

No. 8432. 
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Forged bar; finished at a dark red color. 
Diameter, 1*'.129. 
Sectional area, 1 sauare inch. 
Gauged length, 10 . 



loftdsper 
iQcn. 


Ingaugediflogth. 


Remarks. 


ElongBr 
tlon. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 

r:,jX 

32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 



Inch. 

0. 

.0018 
.0030 
.0083 

:!!lg 

.0130 
.0137 
.0141 
.0148 
.0152 
.0150 
.0105 
.0173 
.0183 
.0104 
0202 
.0218 
.0240 
.0273 
.0427 
.0780 
.1400 
.25 


Inch. 

0. 

0. 


Initial load. 

Tensile Btreogth. 

- 4.1 per cent elongation in 10"'. 






0. 


















.0020 


















.41 







Elongation of inch sections, '.03, '.04, '.03, '.14*, '.03, '.04, '.02, 
'.03, '.03, '.02. 

Diameter at fracture, I'.Ol ; area, .801 square inch. 

Contraction of area, 19.9 per cent. 

Fractured 3'.74 from the neck. 

Appearance of fracture, gray; columnar, converging at center of 
specmien. 

No well-defined elastic limit. 
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MOIOCL METAL. 

No. 8433. 



Foiged bar; finished at a black heat. 
Diameter, 1''.129. 
Sectional area, 1 square inch. 
Gauged length, IC 



■quaxe 


In gauged length. 


Ramarka. 


ElonoA- 
tion. 


Set. 


Pomid». 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 

SSS 
39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

56,000 

60,000 




Inch. 

0. 
.0017 
.0038 
.0080 
.0123 
.0129 
.0133 
.0136 
.0141 
.0146 
.0150 
.0157 
.0159 
.0163 
.0170 
.0174 
.0178 
.0183 
.0190 
.0198 
.0203 
.0210 
.0220 
.0228 
.0238 
.0251 
.0260 
.0284 
.0324 
.0355 
.05 
.06 


Inch. 

0. 

0. 


Initial ioadl 






0. 


TensUe strength. 

= 2 per cent elongation In 10". 


















0. 


















.0035 








.0115 






.20 







Elongation of inch sections, '^.10*, ^^.02, '^.02, '^.03, ''.01, 0.*, ''.01, 
0^., 0*., ''.01. 

Diameter at fracture, 1''.02; area, .817 square inch. 

Contraction of area, 18.3 per cent. 

Fractured I'' from the necK. 

Appearance of fracture, gray; columnar, converging toward 
spongy center. 

No well-defined elastic limit. 



MONEL METAL. 

No. 8434. 
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Forged bar; annealed after forging. 
Diameter, I''. 129. 
Sectional area, 1 square inch. 
Grauged length, 10^. 





In gauged length. 


Remarks. 


Elonga- 
tion. 


Bet. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54.000 
56,000 
58,000 
60,000 
02,000 
6i000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Inches. 
0. 
.0019 
.0037 
.0074 
.0008 
.0118 
.0123 
.0129 
.0141 
.0230 
.0370 
.0540 
.0760 
.0060 
.1160 
.1410 
.17 
.21 
.22 
.26 
.31 
.36 
.42 
.49 
.66 
.64 
.71 
.79 
.88 
.97 
1.06 
1.18 
1.30 
1.42 
1.58 
1.76 
1.96 
2.28 


Inch. 

0. 

0. 


Initial load. 

Tensile strength. 

== 38.6 per cent elongation in 10". 




0. 
.0001 
































































2.82 








3.86 







Elongation of inch sections, ''.27, "".SS, ".35, "M, ''.SS, '.34, ''.37, 
'.75*, ^^.45, ^31. 
Diameter at fracture, '.70; area, .385 square inch. 
Contraction of area, 61.5 per cent. 
Fractured 3'.50 from the neck. 
Appearance of fracture, gray; silky; seamy. 
No well-defined elastic limit. 
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FRICTIONAL RESISTANCE TESTS OF COPPER 
BAND-METAL. 
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FBICTIOHAL BBSI8TAHCB OF COPPEB BAHB-HETAL. 

Tests on the frictional resistance of copper upon steel under condi- 
tions of high compressive loads were maae, using copper representing 
band-metju of projectiles, and steel bars of the grades used in the 
construction of guns. 

Total loads or300,000 pounds were applied to the test pieces, which 
eave a pressure of 40,000 pounds per square inch on the surfaces 
between which the frictional resistances were determined. The 
copper was retained in position for the tests in shallow, dovetailed 
grooves in steel bars, exposing a width of '\5 and lengtn of 15'^ on 
each of two bars. Between tne retaining bars carrying the copper 
strips was placed the steel bar, on the opposite sides of which thQ 
experimental frictional surfaces were located. 

The central steel bar was moved in alternate directions of tension 
and compression with reference to the action of the testing machine 
over a distance of ".40. The frictional resistance was observed when 
the central bar had traveled ".20, ".30, and ".40 in each direction. 
The frictional surfaces were used without a lubricant. 

Observations were repeated with each kind of steel bar, four series 
of readings generally being taken in both tensile and compressive 
directions. 

63 



64 FRICnONAL RESIST ANOE TESTS OF OOPPER BAND-METAL. 
FRICTIONAL RESISTANCE TESTS OF COPPER BAND- METAL. 



math of flopsw 



y9limA 



' ^>- » ■ 



I 



Nickel steel bar loaded between fixtures carrying strips of copper 
band-metal. 

Area of copper, one face, 7.50 square inches. 



AppUed loads. 


Frictional reslBtaiioe. 


Distenoe 
traveled. 


ToUL 


Per BQuare 
Indi. 


Tnniille 
movement. 


CompreflfllTe 
movement. 


Povmii. 
300,000 


40,000 


Pcnmd: 


Ptnmd: 
91,000 
104,000 
121,000 


Inch. 
.20 
.80 

.40 

.20 
.80 
.40 

.20 
.80 
.40 

.20 
.80 
.40 














121,000 
128,000 
134,000 


















150,000 
166,000 
176,000 


















171,000 
188,000 
195,000 








! 




1 





[Rested under 40,000 pounds pressure 1| hoars.] 



300,000 


40,000 




204.000 
210,000 
203,000 


.20 
.30 

.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














188,000 
204,000 
210,000. 


















222,000 
246,000 
240,000 


















204,000 
250,000 
254,000 





















Copper band-metal elongated in the groove in which it was dove- 
tailea a distance of ^.18 m the top plate; in the lower plate the 
longitudinal movement was ^.37. 

The copper was abraded during the test and minute particles 
detached. The steel surfaces did not show wear. 



FiaCTIONAL BESI8TANCE OF GOPPEB BAKD-METAL. 
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Gun steel bar loaded between fixtures carrying strips of copper 
band-metal. New copper bands used. 



Appttedload*. 


Fitottonftl redstanoe. 


Dlfltanoe 
traveled. 


Total. ^"i^"* 


Tenalto 
xnoTement. 


CampreaakTe 


Pomndi. 
300,000 


P<NMd#. 

40,000 


Poufidt, 


Pomndi, 
97,300 
109,000 
120,800 


Inch. 
.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 










1 


107,300 
110,000 
106,000 


















116,000 

< 116,000 

110,600 


















111,000 
117,000 
119,700 


















132,000 
138,500 
140,900 








1 








128,000 
126,000 
136,200 
















' 


132,000 








165,000 
156,800 












146,000 
153,000 
U6,600 


1 


1 


1 




1 


1 



The copper band-metal elongated in length ".75 in one groove, in 
the other \94. 

The copper was abraded during the test and minute particles 
detached. The steel surfaces did not show wear. 

17253—08 6 • 
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FBICTIONAL BESISTANCS OF COPPEB BAND-MBTAL. 



Midvale steel bar loaded between fixtures carrying strips of copper 
band-metal. New copper bands used. 



AppUed loads. 


Fiietloiial reslstanoe. 


Dlstaooe 
traveled. 


TotaL 


For square 
Inch. 


TensUe 


CompreMATe 
movement. 

PowndM. 
97,000 
106,000 
116,600 


Powndt. 
800,000 


Powid$. 
40,000 


Pounds. 


Inch. 
.20 
.80 
.40 

.20 
.80 
.40 

.20 
.80 
.40 

.20 
.80 
.40 

.20 
.80 
.40 

.20 
.80 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














110,600 
119,800 
128,000 


















162,600 
166,400 
177,000 


















168,000 
161,400 
167,000 


















198,000 
X1,000 
206,600 


















183,000 
193,800 
196,600 


















214,000 
227,600 
231,400 


















200,000 
210,400 
211,000 





















FRIGTIONAI. RESISTANCE OF COPPER BANI>-M£TAL. 
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Gun steel bar returned to the testing machine. Tested with the 
same copper band-metal in place as used in last test with Midvale 
steel bar. 





PTictloiial redataiue. 


Dlat4iioe 
tmTeled. 


Total. 


PersauAfe 


TenatlB 
moTement. 


CompreMAve 


Powtdt. 
300,000 


Pomtdt. 
40,000 


Pound$. 


PotMid*. 
148,000 
173,600 
103,000 


IfUk. 
.20 
.30 
.40 

.X 
.80 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.80 
.40 














166,000 
182,000 
196,000 


















30^000 
237,000 
264,000 


















177,000 
227,000 
234,800 



















180,000 
261,000 
187,000 


















199,000 
182,000 
180,000 






















[Rested under 30,000 pounds per square inch pressure 16 hours.] 



300,000 


40,000 




264,000 
270,000 
210,000 
218,000 


.20 
.26 
.30 
.40 

.20 
.30 
.40 




















186,000 
234,000 
246,700 
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FBICTIONAIi BE8I8TANCE OF COPPEB BAND-METAL. 



Gun steel bar loaded between fixtures carrying strips of metal 
composed of copper 92.5, nickel 7.5, annealed. 
Area of metal strip, one face, 7.50 square inches. 
New draw-filed surfaces on steel bar. 



Api^led loftds. 



Total. 



' Per sauare 
Incn. 



FrioUonal realstanoe. 



Tensile 
movemeDt. 



Pound9. Pounds. 
300,000 ' 40,000 


Pounds. 


_ 




1 1 






162,000 






224,000 




. 


241,400 




• 




















121,000 






199,000 






242,000 
























116,500 






192,000 




246,200 


1 

1. . 








1 











Comprosflive 
movement. 



Pounds. 
164,000 
201.000 
228.000 



I DIstanoe 
I traveled. 



121,000 
196,000 
243,500 



154,000 
258,000 
260,000 



129.000 

.1 224.000 

258,000 



199,000 
226,000 
258,000 



Inch. 
.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 

.40 



.30 
.40 



.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 



There were occasional throbs when the higher f rictional resistances 
were encoimtered. During the last series of observations in a com- 
pressive direction, the gun steel bar buckled perceptibly and acquired 
a permanent set. By reason of this distortion, in the following test 
the nickel steel bar was substituted for the gun steel distorted one. 

No material elongation of the band-metal took place during the test. 



FRICTIONAL. BESISTANCE OP COPPEB BAND-METAL. 
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Nickel steel bar loaded between fixtures carrying strips of metal 
composed of copper 82, zinc 18, annealed. 
New draw-filea surfaces on steel bar. 



Applied loads. 


Frictional resistance. 


Distance 
traveled. 


Totol. 

Pounds. 
300,000 


Per square 


Tensile 
movement. 


Compressive 
movement. 


Pounds, 
40,000 


Pound*. 


Pound*. 
168,000 
194,500 
216,500 


Inch. 
.20 
.30 
.40 

.20 














181,000 
213,000 
225,400 






.30 






.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 




190,000 
249.500 
254,000 












168,000 
227.800 
233,800 


1 











162,000 
251,000 
258,200 












170,000 
227.000 
249,200 


1 


:'::::::::* 












155.000 
241,000 
263.000 


















154,000 
218,000 
250,000 








... 













There were occasional throbs, with fluctuations in frictional 
resistance displayed throughout the test with this band-metal. 
No material elongation of the band-metal took place during the test. 



COPPER CYLINDERS FOR PRESSURE GAUGES. 
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COPPEB CYUNDEBS FOB PRE8SUBE OAUQBS. 
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COFFSB CYIHrBEES FOE FEE88TTBE OATTOES. 

Two series of tables are presented herewith on cylinders of copper 
and gilding metal, respectively. 

In the first series the individual cylinders were loaded progressively 
up to 60,p00 pounds per square inch referred to a pressure gauge of 
^ square incn area, taking micrometer observations at intervals of 
5,000 pounds each. 

The mean compressions are given, and corrected sets to allow for 
the resilience of the metal. 

In the second series of loadings the individual cylinders were each 
loaded to a prescribed limit. These cylinders were measured before 
and after loading and the mean difference tabulated with the microm- 
eter measurements of length. 

All loads were applied with reference to a crusher gauge of uV 
square inch. 

Mean compression of 10 cylinders trom each of 18 lots from Frank- 
ford Arsenal. 

Tables for use with crusher gauges one-thirtieth square inch area. 

Nine lots of pure copper and nine of gilding metal. 

Pure Copper. 







[Nominal dimensions, length, "^ 


500: dii 
slons. 


kmeter, 


".2060.] 








Load per 




Total compres 










inch on 










Mean 


one- 
tmrtieth 


















' 




cor- 

rected 

sets. 


aqoaie 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Inch. 


























Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


1,000 0. 


0. 


0. 


0. ,0. 0. 


0. 


0. 


0. 0. 


D. 


D. 


5,000 ' .0006 


.0005 


.0003 .0005 1 .0003 | .0005 


.0006 


.0009 


.0006 ; .0006 


.0006 


.0006 


10,000 


.0037 


.0039 




.0038 


.0028 


.0034 .0034 


.0034 


.0033 


15,000 


.0094 


.0091 


.0079 .0095 . .0087 .0088 


.0090 


.0081 


.0085 .0092 


.0068 


.0066 


20,000 


.0164 


.0160 


.0149 1 .0160 1 .0158 i .0150 


.0162 


.0150 


.0150 , .0159 


.0156 


.0152 


25.000 


.0243 


.0246 


.0235 1 .0243 ' .0242 1 .0230 .0244 


.0238 


.0239 1 .0224 


.0240 


.0234 


30,000 


.0339 


.0337 


.0325 .0331 .0337 .0324 


.0330 


.0326 


.0327 .0334 


.0331 


.0323 


35,000 


.0440 


.0438 


.0430 ' .0435 1 .0440 1 .0425 


.0433 


.0420 


.0425 1 .0424 


.0431 


.0421 


40,000 ; .0540 


.0539 


.0531 .0543 .0542 ' .0533 


.0537 


.0526 


.0537 1 .0536 


.0536 


.0525 


45.000 


.0659 


.0649 


.0651 .0665 1 .Om .0648 


.0660 


.0641 


.0652 .0646 


.0651 


.0640 


50,000 


.0777 


.0762 


.0768 .0770 1 .0779 1 .0763 


.0772 


.0765 


.0750 1 .0759 


.0767 


.0756 


55,000 


.0890 


.08S0 


.0878 .0886 .0893 .0880 


.0880 


.0875 


.0877 ' .0685 


.0882 


.0870 


60,000 


.1010 


.1003 \ .0991 .1000 , .1010 | .0995 

I 1 1 


1000 


.0991 


.0989 .0994 


.0998 


.0966 







[Nominal dimensions, length, ". 


4000; diametei 


,"ja060.] 






1,000 


a 


0. 


0. lo. 


0. 


0. 


0. 'o. 


0. 


0. 


0. 


0. 


5,000 


.0005 


.0803 


.0003 


.0001 


.0002 


.0006 


.0005 .0004 


.0004 


.0004 


.0004 


.0004 


10,000 


.0045 


.0045 


.0041 


.0040 


.0045 


.0050 


.0049 .0044 


.0048 


.0045 


.0045 


.0044 


15,000 


.0105 


.0108 


.0101 


.0104 


.0108 


.0110 


.0104 .0102 


.0118 


.0101 


.0106 


.0103 


20,000 


.0194 


.0185 


.0172 


.0184 


.0188 


.0197 


.0190 .0181 


.0190 i .0178 


.0186 


.0181 


25,000 


.0282 


.0280 


.0265 


.0270 


.0288 


.0278 


.0270 .0273 


.0285 


.0275 


.0277 


.0270 


30,000 


.0380 


.0380 


.0375 1 .0376 


.0386 


.0390 


.0388 .0363 


.0380 


.0379 


.0380 


.0371 


35,000 


.0496 


.0491 


.0490 ' .0510 


.0506 


.0481 


.0514 . .0481 


.0500 


.0491 


.0496 


.0485 


40,000 


.0617 


.0606 


.0600 


.0615 


.0619 


.0624 


.0616 


.0611 


.0614 .0619 


.0614 


.0603 


45,000 


.0743 


.0740 


.0730 


.0750 


.0754 


.0760 


.0750 


.0742 


.0745 


.0750 


.0746 


.0735 


50,000 


.0869 


.0870 


.0860 


.0892 


.0873 


.0890 


.0879 


.0873 


.0879 


.0882 


.0877 


.0865 


55,000 


.1000 


.1010 


.0994 


.1010 


.1000 


.1080 


.1010 


.1005 


.1003 


.1004 


.1007 


.0995 


60,000 


.1132 


.1135 


.1124 


.1142 


.1139 


.1138 


.1145 


.1128 


.1135 


.1134 


.1135 


.1122 
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COPPER CYLINDERS FOR PRESSURE GAUGES. 

Pure Copper — Continued. 

(NomlnAl dlmenBionB, length, ".4600; diameter, ".2080.] 



Load per 








Total oompressions. 










square 
inch on 

one- 
thirtieth 
















Mean 
cor- 
rected 
sets. 






















• 


square 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


inch. 


























Pound*. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Indi. 


IniA, 


Inch. 


Indi. 


I%eh. 


1,000 


0. 


0. 


0. 


0. 


0. 


k). 


0. 


0. 


0. 


}. 


0. 


ft. 


5,000 


.0008 


.0005 


.0001 


.0006 


.0006 


.0004 


.0008 


.0007 


.0009 


.0005 


.0006 


.0006 


10,000 


.0055 


.0046 


.0030 


.0045 


.0049 .0041 


.0054 


.0054 


.0050 


.0045 


.0048 


.0047 


lfi,000 


.0117 


.0110 


.0104 


.0110 


.0100 .0110 


.0117 


.0115 


.0110 


.0119 


.0111 


.0106 


20,000 


.0220 


.0200 


.0107 


.0196 


.0185 1 .0105 


.0211 


.0203 


.0206 


.0200 


.0202 .0197 


25,000 


.0324 


.0302 


.0298 


.0310 .0297 .0320 


.0318 


.0310 


.0307 


.0308 


.0909 . .0902 


30,000 


.0425 


.0416 


.0442 


.0419 .0425 i .0433 


.0430 


.0421 


.0434 


.0414 


.0426 ; .0416 


35,000 


.0546 


.0554 


.0540 


.0545 .0540 .0556 i .0547 


.0542 


.0553 


.0542 


.0547 


.0636 


40,000 


.0685 


.0600 


.0675 


.0600 .0679 , .0684 ' .0697 


.0684 


.0600 


.0680 


.0685 


.0674 


45.000 ' .0625 


.0830 


.0830 


.0834 


.0821 


.0841 ; .0826 


.0648 


.0828 


.0625 


.0631 


.0819 


50,000 


.0965 


.0075 


.0974 


.0975 


.0960 


.0900 ; .0978 


.0978 


.0980 


.0067 


.0075 


.0063 


55,000 


.1114 


.1118 


.1120 


.1122 


.1120 


.1137 


.1125 


.1110 


.1125 


.1110 


.1120 


.1107 


eo,ooo 


.1260 


.1272 


.1260 


.1261 


.1275 


.1268 


.1272 


.1266 


.1272 


.1260 


.1267 


.1254 



[Nominal dimensions, length, ".4000; diameter, ".2960.] 



1,000 


0. 


a 


0. 


a 


0. 


a 


^ 


a 


a 


a 


Ol 


a 


5,000 


.0005 


.0007 


.0005 


.0004 


.0005 


.0004 


.0005 


.0006 


.0006 


.0006 


.0006 


.0005 


10,000 


.0031 


.0036 


.0029 


.0030 


.0029 


.0030 


.0030 


.0090 


.0036 


.0036 


.0032 


.0031 


15,000 


.0065 


.0088 


.0075 


.0077 


.0077 


.0079 


.0066 


.0078 


.0076 


.0061 


.0060 


.0078 


20,000 


.0134 


.0161 


.0129 


.0130 


.0134 


.0131 


.0145 


.0133 


.0133 


.0137 


.0137 


.0133 


25,000 


.0200 


.0207 


.0200 


.0198 


.0198 


.0198 


.0200 


.0200 


.0200 


.0009 


.0201 


.0106 


30,000 


.0300 


.0300 


.0270 


.0274 


.0274 


.0279 


.0285 


.0274 


.0278 


.0880 


.0281 


.0374 


35,000 


.0380 


.0380 


.0370 


.0357 


.0363 


.0364 


.0390 


.0356 


.0366 


.0364 


.0368 


.0359 


40,000 


.0482 


.0481 


.0480 


.0453 


.0454 


.0458 


.0452 


.0453 


.0482 


.0459 


.0463 


.0453 


45,000 


.0565 


.0574 


.0564 


.0551 


.0657 


.0561 


.0560 


.0563 


.0560 


.0560 


.0560 


.0640 


50,000 


.0669 


.0674 


.0650 


.0659 


.0662 


.0661 


.0675 


.0662 


.0668 


.0667 


.0665 


.0064 


65,000 


.0779 


.0784 


.0781 


.0765 


.0774 


.0774 


.0784 


.0766 


.on4 


.0776 


.0776 


.07«4 


60,000 


.0803 


.0689 


.0878 


.0680 


.0676 


.0684 


.0878 


.0674 


.0680 


.0890 


.0682 


.0870 







[Nominal dimensions, length, ".4500; diameter, 


".2280.] 








1,000 


0. 


0. 


a 


0. 


0. 


a 


a 


0. 


0. 


a 


a 


a 


6,000 


.0007 


.0007 


.0005 


0. 


.0005 


0. 


.0007 


.0009 


.0003 


.0006 


.0006 


.0006 


10,000 


.0043 


.0043 


.0056 


.0032 


.0035 


.0009 


.0045 


.0066 


.0036 


.0043 


.0042 


.0041 


15,000 


.0094 


.0094 


.0084 


.0090 


.0083 


.0082 


.0094 


.0100 


.0080 


.0094 


.0000 


.0068 


20,000 


.0160 


.0156 


.0147 


.0150 


.0148 


.0144 


.0160 


,0166 


.0147 


.0161 


.0163 


.0140 


25,000 


.0236 


.0229 


.0219 


.0227 


.0225 


.0220 


.0234 


.0229 


.0218 


.0236 


.0037 


.0222 


30,000 


.0323 


.0320 


.0310 


.0315 


.0307 


.0304 


.0321 


.0338 


.0303 


.0334 


.0317 


.0309 


35,000 


.0398 


.0400 


.0404 


.0420 


.0402 


.0400 


.0410 


.0429 


.0402 


.0410 


.0406 


.0308 


40,000 


.0501 


.0500 


.0504 


.0519 


.0500 


.0506 


.0508 


.0510 


.0506 


.0611 


.0607 


.0406 


45,000 


.0606 


.0618 


.0616 


.0622 


.0610 


.0612 


.0614 


.0613. 


.0613 


.0600 


.0616 


.0004 


50,000 


.0728 


.0725 


.0737 


.0730 


.0735 


.0736 


.0730 


.0748 


.0734 


.0735 


.0734 


.0723 


55,000 


.0646 


.0650 


.0655 


.0660 


.0648 


.0650 


.0640 


.0676 


.0863 


.0660 


.0656 


.0643 


60,000 


.0974 


.0976 


.0979 


.0968 


.0972 


.0989 


.0972 


.0983 


.0978 


.0061 


.0977 


.0066 



[Nominal dimensions, length, ".6000; diameter, ".2260.] 



1,000 


a 


a 


0. 


a 


0. 


a 


a 


0. 


0. 


a 


a 


a 


6,000 


.0008 


.0006 


0. 


.0008 


.0007 


.0006 


.0006 


.0009 


.0006 


.0009 


.0007 


.0007 


10,000 


.0043 


.0032 


.0025 


.0034 


.0087 


.0039 


.0041 


.0039 


.0033 


.0034 


.0086 


.0036 


15,000 


.0100 


.0081 


.0080 


.0094 


.0069 


.0093 


.0096 


.0095 


.0064 


.0110 


.0092 


.0000 


20,000 


.0170 


.0151 


.0148 


.0174 


.0160 


.0166 


.0188 


.0167 


.0150 


.0180 


.0166 


.0161 


26,000 


.0271 


.0242 


.0230 


.0245 


.0245 


.0246 


.0250 


.0248 


.0035 


.0367 


.0348 


.0043 


30,000 


.0340 


.0330 


.0323 


.0344 


.0335 


.0335 


.0346 


.0345 


.0328 


.0343 


.0337 


.0329 


35,000 


.0449 


.0445 


.0435 


.0449 


.0436 


.0434 


.0466 


.0463 


.0430 


.0459 


.0446 


.0436 


40,000 


.0560 


.0558 


.0545 


.0547 


.0542 


.0560 


.0673 


.0570 


.0545 


.0666 


.0665 


.0644 


45,000 


.0681 


.0678 


.0666 


.0679 


.0673 


.0670 


.0696 


.0895 


.0669 


.0673 


.0678 


.0067 


50,000 


.0608 


.0795 


.0800 


.0602 


.0602 


.0805 


.0629 


.0826 


.0798 


.0610 


.0606 


.0796 


66,000 


.0940 


.0930 


.0933 


.0937 


.0933 


.0940 


.0963 


.0050 


.0928 


.0940 


.0030 


.0037 


60,000 


.1070 


.1066 


.1071 


.1081 


.1079 


.1072 


.1084 


.1070 


.1068 


.1073 


.1076 


.1088 



GOPPBB GYLINDEB8 FOB PBES8UBE GAUGES. 76 

PiTBE Copper — Continued. 

[Nominal dimouloiis, length, ".5000; diameter, ".2526.] 



Loftdper 
■qmtxe 
liiai on 

on»- 

thirUeth 

■qoAre 

mdi. 


Total oompcMsloDs. 


Mean 

oor- 

xeoted 

sets. 


1. 


3. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


PowMb. 

1,000 
5^000 
10,000 
15,000 
20,000 
25^000 
30,000 
35^000 
40,000 
45,000 
50,000 
55,000 
60,000 


Inch, 

a 

.0004 
.0023 
.0060 

.0003 
.0150 
.0218 
.0287 
.0364 
.0485 
.0546 
.0638 
.0759 


Inch, 
0. 

.0006 
.0019 
.0066 
.0103 
.0170 
.0230 
.0280 
.0376 
.0466 
.0540 
.0649 
.0745 


Inch, 
0. 

.0002 
.0018 
.0040 
.0007 
.0165 
.0222 
.0297 
.0367 
.0462 
.0547 
.0644 
.0744 


Inch, 
a 

.0004 

.0017 
.0065 
.0103 
.0162 
.0220 
.0296 
.0363 
.0463 
.0655 
.0642 
.0737 


Inch. 

a 

.0007 
.0024 
.0063 

.0110 
.0168 
.0231 
.0303 
.0372 
.0454 
.0545 
.0641 
.0743 


Inch. 

a 

.0004 

.0021 
.0069 
.0109 
.0164 
.0234 
.0307 
.0306 
.0473 
.0568 
.0669 
.0776 


Inch. 

a 

.0004 

.0019 
.0064 

.0106 
.0180 
.0226 
.0322 
.0383 
.0468 
.0673 
.0660 
.0764 


Inch. 
a 

.0005 
.0021 
.0068 
.0107 
.0176 
.0237 
.0306 
.0370 
.0468 
.0547 
.0649 
.0761 


Inch, 

a 

.0006 
.0022 
.0058 
.0107 
.0166 
.0238 
.0307 
.0389 
.0471 
.0560 
.0662 
.0745 


Inch, 

a 

.0005 

.0019 
.0054 
.0104 
.0160 
.0225 
.0293 
.0366 
.0450 
.0542 
.0643 
.0742 


Inch. 

a 

.0005 

.0020 
.0060 

.0104 
.0166 
.0229 
.0301 
.0375 
.0464 
.0652 
.0640 
.0751 


Inch, 
a 

.0006 
.0019 
.0068 
.0101 
.0162 
.0224 
.0204 
.0366 
.0454 
.0541 
.0638 
.0740 



[Nominal dlmensionB. length. ".5500; diameter. ".2525.] 



1,000 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


5,000 


. 0006 


.0005 


.0006 


.0005 


• 0006 


.0005 


.0007 


.0005 


.0006 


.0005 


.0006 


.0006 


10,000 


.0021 


.0090 


.0031 


.0016 


.0013 


.0018 


.0021 


.0012 


.0020 




.0019 


.0018 


15,000 


.0065 


.0060 


.0060 


.0051 


.0051 


.0060 


.0063 


.0051 


.0056 


.0070 


.0060 


.0058 


20,000 


.0123 


.0114 


.0117 


.0106 


.0109 


.0117 


.0117 


.0110 


.0111 


.0124 


.0116 


.0112 


26,000 


.0186 


.0181 


.0185 


.0176 


.0176 


.0184 


.0184 


.0174 


.0179 


.0202 


.0183 


.0178 


30,000 


.0264 


.0257 


.0260 


.0255 


.0250 


.0250 


.0263 


.0250 


.0255 


.0257 


.0267 


.0261 


35,000 


.0348 


.0338 


.0345 


.0330 


.0334 


.0340 


.0347 


.0334 


.0338 


.0351 


.0341 


.0333 


40,000 


.0430 


.0433 


.0430 


.0436 


.0430 


.0432 


.0485 


.0425 


.0428 


.0444 


.0432 


.0422 


46,000 


.0534 


.0629 


.0531 


.0614 


.0523 


.0523 


.0529 


.0530 


.0525 


.0510 


.0524 


.0513 


50,000 


.0639 


.0684 


.0630 


.0637 


.0633 


.0632 


.0638 


.0625 


.0629 


.0635 


.0632 


.0621 


55,000 


.0748 


.0744 


.0731 


.0744 


.0737 


.0729 


.0750 


.0726 


.0744 


.0740 


.0730 


.0728 


60,000 


.cm 


.0654 


.0640 


.0853 


.0655 


.0638 


.0655 


.0638 


.0656 


.0650 


.0650 


.0638 







[Nominal dimeneionn. length. ".6000; diameter. ' 


.2526.] 








1,000 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


5.000 


.0006 


.0003 


.0004 


.0004 


.0005 


.0006 


.0007 


.0005 


.0006 


.0005 


.0005 


.0006 


10,000 


.0018 


.0011 


.0012 


.0013 


.0021 


.0027 


.0022 


.0019 


.0021 


.0018 


.0018 


.0017 


15,000 


.0066 


.0054 


.0063 


.0048 


.0077 


.0064 


.0074 


.0078 


.0074 


.0068 


.0067 


.0065 


30.000 


.0126 


.0116 


.0119 


.0107 


.0126 


.0136 


.0130 


.0130 


.0130 


.0131 


.0125 


.0121 


25,000 


.0105 


.0188 


.0189 


.0182 


.0200 


.0204 


.0208 


.0203 


.0206 


.0304 


.0198 


.0193 


30,000 


.0275 


.0267 


.0283 


.0265 


.0280 


.0284 


.0287 


. 0200 


.0285 


.0268 


.0278 


.0271 


36,000 


.0368 


.0362 


.0365 


.0353 


.0366 


.0300 


.0377 


.0371 


.0374 


.0385 


.0371 


.0362 


40 000 


.0467 


.0470 


.0468 


.0457 


.0472 


.0451 


.0480 


.0462 


.0474 


.0464 


.0467 


.0457 


45,000 


.0578 


.0560 


.0576 


.0565 


.0580 


.0574 


.0589 


.0663 


.0576 


.0696 


.0577 


.0566 


50,000 


.0679 


.0688 


.0688 


.0670 


.0689 


.0660 


.0694 


.0671 


.0606 


.0601 


.0684 


.0673 


55.000 


.0604 


.0800 


.0814 


.0783 


.0614 


.0788 


.0810 


.0788 


.0817 


.0615 


.0603 


.0791 


60,000 


.0041 


.0037 


.0938 


.0900 


.0962 


.0929 


.0945 


.0905 


.0945 


.0050 


.0935 


.0033 
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Gilding Metal. 

[Nominal dimensions, length. ''.3fiOO; diameter. ".2060.] • 



Load per 
square 






Total oompresaions. 








Mean 


inch on 
one-thirti- 














001^ 


























eth square 
inch. 


1. 
Inch. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 
Inch. 


Mean. 


sets. 


Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


1,000 


0. 


a 


0. 


a 


a 


a 


a 


0. 


a 


a 


a 


a 


fi,000 


.0004 


.0006 


.0004 


.0006 


.0004 


.0004 


.0006 


.0006 


.0004 


.0004 


.0005 


.0005 


10,000 


.0023 


.0020 


.0018 


.0015 


.0027 


.0018 


.0019 


.0024 


.0020 


.0021 


.0021 


.0020 


15,000 


.0089 


.0094 


.0080 


.0075 


.0092 


.0078 


.0066 


.0064 


.0082 


.0064 


.0064 


.0062 


20,000 


.0148 


.0141 


.0141 


.0143 


.0158 


.0146 


.0147 


.0166 


.0165 


.0109 


.0150 


.0146 


26,000 .0229 


.0230 


.0220 


.0222 


.0244 


.0218 


.0224 


.0233 


.0233 


.0240 


.0229 


.0224 


30,000 .0305 


.0308 


.0308 


.0300 


.0328 


.0309 


.0310 


.0316 


.0312 


.0326 


.0312 


.0905 


35,000 .0397 


.0388 


.0385 


.0386 


.0407 


.0377 


.0389 


.0396 


.0303 


.0406 


.0393 


.0363 


40.000 .0485 


.0481 


.0475 


.0480 


.0622 


.0478 


.0481 


.0480 


.0494 


.0491 


.0487 


.0476 


45,000 .0566 


.0570 


.0660 


.0568 


.0604 


.0563 


.0568 


.0568 


.0675 


.0685 


.0573 


.0662 


60,000 .0658 


.0665 


.0656 


.0662 


.0697 


.0653 


.0663 


.0667 


.0664 


.0666 


.0664 


.0663 


55,000 .0750 


.0755 


.0748 


.0766 


.0787 


.0748 


.0767 


.0764 


.0761 


.0766 


.0769 


.0748 


60,000 1 .0846 


.0848 


.0847 


.0844 


-.0873 


.0843 


.0853 


.0666 


.0659 


.0657 , .0663 

1 


.0641 



[Nominal dimensions, lengtb. ''.4000; diameter. ''.2060.] 



1,000 


a 


a 


0. 


a 


0. 


a 


a 


a 


a 


a 


a 


a 


6,000 


.0006 


.0006 


.0007 


.0004 


.0005 


.0008 


.0006 


.0007 


.0009 


.0006 


.0006 


.0006 


10,000 


.0022 


.0035 


.0031 


.0018 


.0024 


.0032 


.0023 


.0032 


.0036 


.0030 


.0028 


.0027 


15,000 


.0094 


.0096 


.0102 


.0075 


.0091 


.0106 


.0094 


.0102 


.0116 


.0100 


.0096 


.0096 


20,000 


.0181 


.0182 


.0188 


.0155 


.0178 


.0187 


.0183 


.0186 


.0200 


.0184 


.0182 


.0177 


26,000 


.0267 


.0280 


.0278 


.0263 


.0266 


.0277 


.0273 


.0260 


.0290 


.0276 


.0274 


.0267 


30,000 


.0359 


.0369 


.0386 


.0347 


.0360 


.0376 


.0368 


.0381 


.0380 


.0376 


.0370 


.0361 


35,000 


.0470 


.0477 


.0485 


.0460 


.0470 


.0475 


.0468 


.0470 


.0486 


.0476 


.0473 


.0462 


40,000 


.0573 


.0579 


.0582 


.0560 


.0571 


.0578 


.0566 


.0576 


.0581 


.0576 


.0574 


.0663 


46,000 


.0669 


.0606 


.0686 


.0663 


.0671 


.0693 


.0672 


.0681 


.0686 


.0679 


.0680 


.0669 


60,000 


.0784 


.0806 


.0790 


.0771 


.0785 


.0796 


.0777 


.0796 


.0800 


.0797 


.0790 


.0778 


65,000 


.0887 


.0910 


.0900 


.0887 


.0885 


.0913 


.0891 


.0900 


.ogo5 


.0900 


.0698 


.0686 


60,000 


.0995 


.1016 


.1009 


.0997 


.1005 


.1002 


.1000 


.1006 


.1013 


.1016 


.1006 


.0094 



[Nominal dimensions, length, ". 4500; diameter, ". 2060. ] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0007 


.0008 


.0006 


.0005 


.0009 


.0008 


.0009 


.0010 


-.0006 


.0006 


.0006 


.0006 


10,000 


.0038 


.0040 


.0035 


.0035 


.0037 


.0035 


.0035 


.0099 


.0039 


.0033 


.0037 


.0036 


15,000 


.0132 


.0124 


.0124 


.0116 


.0118 


.0117 


.0118 


.0123 


.0126 


.0114 


.0121 


.0118 


20,000 


.0233 


.0220 


.0220 


.0223 


.0215 


.0218 


.0217 


.0216 


.0220 


.0231 


.0221 


.0216 


25,000 


.0329 


.0325 


.0321 


.0320 


.0308 


.0310 


.0315 


.0318 


.0324 


.0310 


.0316 


.0311 


30,000 


.0438 


.0432 


.0420 


.0425 


.0424 


.0440 


.0428 


.0426 


.0440 


.0419 


.0429 


.0419 


35,000 


.0546 


.0536 


.0540 


.0529 


.0529 


.0538 


.0539 


.0544 


.0538 


.0531 


.0537 


.0526 


40,000 


.0654 


.0652 


.0648 


.0645 


.0645 


.0651 


.0650 


0650 


.0654 


.0640 


.0649 


.0638 


45,000 


.0786 


.0770 


.0798 


.0760 


.0750 


.0764 


.0768 


.0770 


.0780 


.0770 


.0772 


.0761 


50,000 


.0895 


.0895 


.0887 


.0909 


.0865 


.0887 


.0894 


.0889 


.0693 


.0900 


.0693 


.0681 


56,000 


.1020 


.1028 


.1010 


.1005 


.1005 


.1024 


.1010 


.1000 


.1020 


.1028 


.1016 


.1003 


60,000 


.1162 


.1146 


.1140 


.1134 


.1138 


.1124 


.1135 


.1135 


.1136 


.1141 


.1136 


.1125 



[Nominal dimensions, length, ".4000; diameter, ".2260.] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


6,000 


.0004 


.0004 


.0004 


.0004 


.0004 


.0004 


.0005 


.0005 


.0005 


.0006 


.0004 


.0004 


10,000 


.0020 


.0020 


.0019 


.0018 


.0015 


.0015 


.0025 


.0017 


.0015 


.0015 


.0018 


.0017 


15,000 


.0077 


.0070 


.0068 


.0069 


.0065 


.0065 


.0077 


.0070 


.0061 


.0065 


.0060 


.0067 


20,000 


.0143 


.0135 


.0133 


.0130 


.0124 


.0130 


.0145 


.0135 


.0125 


.0130 


.0133 


.0129 


25,000 


.0204 


.0204 


.0228 


.0201 


.0195 


.0200 


.0220 


.0209 


.0194 


.0200 


.0206 


.0201 


30,000 


.0276 


.0287 


.0289 


.0278 


.0270 


.0277 


.0290 


.0282 


.0265 


.0271 


.0279 


.0272 


35,000 


.0358 


.0358 


.0369 


.0357 


.0351 


.0360 


.0362 


.0356 


.0340 


.0350 


.0356 


.0348 


40,000 


.0430 


.0444 


.0448 


.0428 


.0436 


.0434 


.0445 


.0438 


.0423 


.0429 


.0436 


.0426 


45,000 


.0620 


.0534 


.0540 


.0523 


.0518 


.0518 


.0533 


.0515 


.0505 


.0520 


.0523 


.0612 


60,000 


.0606 


.0606 


.0626 


.0618 


.0604 


.0609 


.0610 


.0610 


.0506 


,0611 


.0810 


.0599 


65,000 


.0700 


.0603 


.0696 


.0605 


.0095 


.0705 


.0702 


.0699 


.0685 


.0702 


.0697 


.0686 


60,000 


.0781 


.0793 


.0794 


.0789 


.0795 


.0787 


.0795 


.0794 


.0781 


.0794 


.0790 


.0778 
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Gilding Metal — Continued. 

INominal dlmeiiBloiM, length, ".4500; diameter, ".2300.] 



LoAdiwr 
8q;aare 








Total compresftlons. 






1 


Mean 


inch on 
















COI^ 




























ethscniare 


1. 


2. 


3. 


4. 
Inch. 


5. 
Inch. 


6. 
Inch. 


7. 
Inch. 


8. 
Inch. 


9. 


10. 


Mean. 


sets. 


Pound*. 


Inch. 


Inch, 


Inch. 


Inch. 


Inch. 


Inch. 


Inch, 


1,000 


a 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0006 


.0005 


.0005 


.0005 


.0005 


.0004 


.0005 


.0006 


.0005 


.0005 


.0005 


.0005 


10,000 




.0019 


.0015 


.0030 


.0024 


.0018 


.0025 


.0029 


.0028 


.0023 


.0024 


.0023 


15,000 


.0060 


.0076 


.0061 


.0080 


.0087 


.0076 


.0076 


.0079 


.0077 


.0079 


.0078 


.0076 


20,000 


.0151 


.0145 


.0130 


.0148 


.0145 


.0145 


.0146 


.0148 


.0162 


.0148 


.0146 


.0142 


25,000 


.0234 


.0224 


..0211 


.0233 


.0229 


.0223 


.0224 


.0230 


.0225 


.0229 


.0226 


.0221 


30,000 


.0310 


.0310 


.0298 


.0314 


.0320 


.0310 


.0310 


.0310 


.0314 


.0306 


.0310 


.0303 


35,000 


.0395 


.0400 


.0383 


.0397 


.0408 


.0395 


.0395 


.0396 


.0395 


.0396 


.0396 


.0386 


. 40,000 


.0407 


.0485 


.0479 


.0490 


.0497 


.0500 


.0491 


.0483 


.0487 


.0489 


.0490 


.0479 


45,000 


.0583 


.0685 


.0574 


.0579 


.0586 


.0579 


.0581 


.0582 


.0581 


.0580 


.0581 


.0670 


50,000 


.0090 


.0687 


.0678 


.0678 


.0685 


.0680 


.0679 


.0684 


.0684 


.0687 


.0683 


.0672 


55,000 


.0785 


.0789 


.0776 


.0788 


.0800 


.0784 


.0790 


.0786 


.0786 


.0789 


.0787 


.0775 


60,000 


.0802 


.0891 


.0896 


.0687 


.0896 


.0890 


.0882 


.0690 


.0894 


.0893 


.0891 


.0879 



[Nominal dimensions, length," .5000; diameter," .2260.] 



1,000 


a 


a 


a 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 0. 
.0005 .0005 


5,000 


.0003 


.0005 


.0006 


.0005 


.0005 


.0005 


.0005 


.0005 


.0007 


.0005 


10,000 


.0022 


.0022 


.0023 


.0028 


.0020 


.0018 


.0024 


.0019 


.0028 




.0022 .0021 


15,000 


.0090 


.0090 


.0065 


.0093 


.0076 


.0060 


.0090 


.0087 


.0097 


.6085 


.0087 .0085 


20,000 


.0170 


.0168 


.0164 


.0173 


.0145 


.0152 


.0174 


.0166 


.0180 


.0158 


.0165 .0161 


25,000 


.0254 


.0253 


.0250 


.0256 


.0225 


.0234 


.0255 


.0248 


.0267 


.0240 


.0248 1 .0242 


30,000 


.0340 


.0338 


.0339 


.0344 


.0319 


.0329 


.0345 


.0340 


.0362 


.0338 


.0839 .0331 


35,000 


.0444 


.0439 


.0445 


.0440 


.0411 


.0430 


.0441 


.0438 


.0453 


.0426 


.0437 .0427 


40,000 


.0643 


.0535 


.0544 


.0539 


.0620 


.0518 


.0540 


.0529 


.0539 


.0521 


.0533 .0522 


45,000 


.0635 


.0641 


.0640 


.0642 


.0621 


.0621 


.0646 


.0634 


.0640 


.0634 


.0635 1 .0624 


50,000 


.0752 


.0750 


.0753 


.0778 


.0734 


.0730 


.0753 


.0749 


.0750 


.0746 


.0749 .0738 


55,000 


.0669 


.0864 


.0849 


.0690 


.0837 


.0844 


.0865 


.0860 


.0859 


.0856 


.0859 .0647 


60,000 


.0082 


.0964 


.0968 


.0985 


.0964 


.0970 


.0980 


.0981 


.0979 


.0977 


.0977 .0966 



[Nominal dimensions, length, ".5000; diameter, ".2525.] 



1,000 


a 


a 


0. 


0. 


a 


a 


0. 


0. 


a 


0. 


0. 


a 


5,000 


.0007 


.0004 


0. 


.0005 


.0005 


.0004 


.0007 


.0006 


.0005 


.0006 


.0005 


.0005 


10,000 


.0018 


.0013 


.0002 


.0013 


.0013 


.0012 


.0018 


.0015 


.0009 


.0014 


.0013 


.0012 


15,000 


.0062 


.0044 


.0020 


.0040 


.0035 


.0031 


.0048 


.0048 


.0031 


.0046 


.0040 


.0030 


20,000 


.0110 


.0110 


.0074 


.0098 


.0084 


.0089 


.0100 


.0104 


.0086 


.0104 


.0096 


.0094 


25,000 


.0166 


.0167 


.0140 


.0162 


.0143 


.0153 


.0160 


.0164 


.0140 


.0160 


.0155 


.0151 


30,000 


.0244 


.0230 


.0204 


.0221 


.0213 




.0228 


.0233 


.0205 


.0229 


.0223 


.0218 


1 35,000 


.0300 


.0319 


.0275 


.0290 


.0280 


.0295 


.0295 


.0308 


.0274 


.0291 


.0293 


.0286 


1 40,000 


.0390 


.0390 


.0353 


.0356 


.0349 


.0371 


.0369 


.0388 


.0346 


.0370 


.0368 


.0369 


1 45,000 


.0475 


.0470 


.0430 


.0442 


.0424 


.0445 


.0444 


.0463 


.0421 


.0450 


.0446 


.0436 


50,000 


.0650 


.0550 


.0523 


.0523 


.0498 


.0520 


.0512 


.0539 


.0506 


.0524 


.0525 


.0614 


55,000 


.0631 


.0624 


.0508 


.0608 


.0573 


.0505 


.0589 


.0619 


.0584 


.0006 


.0603 


.0592 


60,000 


.0730 


.0710 


.0688 


.0694 


.0663 


.0683 


.0670 


.0703 


.0670 


.0698 


.0691 


.0680 



[Nominal dimensions, length, ".5500; diameter, ".2525.] 



1,000 


a 


a 


0. 


0. 


a 


a 


a 


a 


0. 


0. 


0. 


0. 


5,000 


.0006 


.0006 


.0005 


.0006 


.0006 


.0005 


.0004 


.0004 


.0006 


.0004 


.0005 


.0005 


10,000 


.0017 


.0017 


.0014 


.0016 


.0018 


.0014 


.0015 


.0012 


.0014 


.0020 


.0016 


.0015 


15,000 


.0063 


.0060 


.0061 


.0054 


.0062 


.0051 


.0062 


.0046 


.0060 


.0066 


.0058 


.0057 


20,000 


.0125 


.0124 


.0114 


.0113 


.0127 


.0114 


.0124 


.0110 


.0120 


.0128 


.0120 


.0117 


25,000 


.0190 


.0108 


.0183 


.0183 


.0206 


.0184 


.0195 


.0177 


.0190 


.0205 


.0191 


.0186 


30,000 


.0275 


.0274 


.0258 


.0263 


.0285 


.0262 


.0276 


.0248 


.0260 


.0287 


.0269 


.0263 


35,000 


.0356 


.0352 


.0333 


.0338 


.0360 


.0333 


.0353 


.0329 


.0330 


.0364 


.0345 


.0337 


40,000 


.0438 


.0426 


.0414 


.0418 


.0450 


.0414 


.0437 


.0413 


.0408 


.0446 


.0426 


.0416 


46,000 


.0522 


.0511 


.0504 


.0609 


.0633 


.0500 


.0525 


.0505 


.0498 


.0541 


.0515 


.0504 


60,000 


.0613 


.0591 


.0500 


.0806 


.0619 


.0589 


.0610 


.0589 


.0580 


.0625 


.0600 


.0589 


56,000 


.0707 


.0686 


.0680 


.0691 


.0714 


.0672 


.0695 


.0678 


.0676 


.0723 




.0681 


60,000 


.0003 


.0779 


.0768 


.0786 


.0810 


.0750 


.0789 


.0778 


.0783 


.0634 


.0789 


.0777 
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OiLDiNO Metal — Continued. 

[Nominal dimensions, length, ''.6000; diameter, ''.2626.] 



Load per 
square 


Total compressions. 








Mean 


Inchon 
one-thirti- 








cor- 






















rected 


eth square 
inch. 


1. 
Inch. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


0. 


10. 


Mean. 


seU. 


Pound*. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch, 


Inch. 


Inch. 


Inch. 


1,000 


0. 


D. 


0. 


0. 


0. 


0. 


k). 


1 


a 


Q. 


a 0. 


6,000 


.0007 


.0005 


.0002 


.0006 


.0006 


.0006 


.0006 


.0006 


.0006 


.0006 


.0006 .0005 


10,000 


.0026 


.0014 


.0011 


.0014 


.0019 


.0019 


.0012 


.0017 


.0021 


.0016 


.0017 1 .0016 


16,000 


.0063 


.0053 


.0050 


.0051 


.0035 


.0060 


.0048 


.0061 


.0063 


.0051 


.0053 1 .0062 


20,000 


.0113 


.0120 


.0126 


.0117 


.0092 


.0128 


.0118 


.0121 


.0130 


.0121 


.0119 1 .QUO 


25,000 


.0198 ■ .0198 


^0220 


.0201 


.0165 


.0207 


.0186 


.0193 


.0214 


.0191 


.0197 .0102 


30,000 


.0289 .0283 .0315 


.0276 .0249 


.0289 


.0274 


.0281 


.0293 


.0279 


.0283 , .0276 


36,000 


.0309 .0365 .0379 


.0362 1 .0344 


.0370 


.0353 


.0365 


.0389 


.0351 


.0365 .0356 


40,000 


.0460 .0458 1 .0485 


.0450 - .0438 


.0455 


.0443 


.0450 


.0488 


.0452 


.0450 .0449 


45,000 


.0564 


.0568 


.0565 


.0554 1 .0541 


.0510 


.0531 


.0544 


.0572 


.0539 


.0552 , .0541 


60,000 


.0640 


.0640 


.0690 


.0648 1 .0642 


.0643 


.0611 


.0653 


.0666 


.0629 


.0646 


.0636 


66,000 


.0744 


.0752 


.0779 


.0752 .0737 


.0734 


.0709 


.0749 


.0765 


.0716 


.0744 


.0733 


60,000 


.0847 


.0652 


.0882 


.0653 .0643 


.0638 


.0616 


.0640 


.0850 


.0828 


.0845 


.0633 



PuBB Copper. 

[Nominal diameter, ''.2060.] 



Loads. 


1 


Total. 


Pounds 

per 
square 
Inchon 

one- 
thirtieth 
square 
Tnch. 


1. 


2. 


3. 


4. 


.6. 

JficA. 

.3505 
.3183 


6. 


7. 


8. 


9. 


la 


Mean. 


i Pounds. 1 Pcunds. 



1,000 30,000 


Inch. 
.3503 
.3186 


Inch. 
.3503 
.3183 


Inch. 

.3506 
.3184 


Inch. 
.35a3 
.3186 


Inch. 

.3506 
.3188 


Inch. 
.3504 
.3186 


Inch. 
.3504 
.3176 


Inch. 
.3603 
.3176 


Inch. 

.3606 
.3174 


Ineh.\ 


Compres 


1,333 

Compres 



1,667 


lion sets. . 


40,000 

rlonseta.. 


50,000 


.0317 

.3504 
.2984 


.0320 

.3503 
.2964 


.0322 

.3503 
.2964 


.0317 

.3504 
.2975 


.0322 

.3502 
.2960 


.0318 

.3504 
.2964 


.0318 

.3505 
.2975 


.0328 

.3607 
.2976 


.0327 

.3603 
.2968 


.0332 

.3803 
.2974 


.0322 


.0520 

.3502 
.2742 


.0539 

.3502 
.2738 


.0539 

.3507 
.2751 


.0529 

.3502 
.2732 


.0533 

.3503 
.2744 


.0540 

.3505 
.2744 


.0530 

.3504 
.2746 


.0531 

.3501 
.2762 


.0636 

.3603 
.2738 


.0629 

.3603 
.2744 


.0533 


Compres 


lion seta.. 


.0760 


.0764 


.0756 


.0770 


.0769 


.0761 


.0769 


.0749 


.0766 


.0769 


.0700 



[Nominal diameter, ".2060.] 



1 
1 1,000 



30,000 

lion sets.. 


40,000 

lion sets.. 


50,000 


.3996 
.3631 


.3996 
.3624 


.4000 
.3643 


.4002 
.3640 


.3996 
.3634 


.4003 
.3638 


.3637 


.4003 
.3636 


.4001 
.3635 


.4000 
.3632 




Compres 


1,333 

Compres 


1,667 


.0367 

.4002 
.3401 


.0374 

.3999 
.3396 


.0367 

.4003 
.3307 


.0362 

.4000 
.3403 


.0364 

.4000 
.3402 


.0365 

.3999 
.3404 


.0365 

.3999 
.3303 


.0367 

.4002 
.3396 


.0366 

.4000 
.3396 


.0366 

.4002 
.3400 


.0366 


.0601 

.4002 
.3106 


.0603 

.3999 
.3136 


.0606 

.4004 
.3139 


.0697 

.4000 

.3116 


.0598 

.4003 
.3125 


.0506 

.4004 
.3127 


.0606 

.4003 
.3126 


.0606 

.4003 
.3136 


.0604 

.4000 
.3134 


.0602 

.3996 
.3143 


.0002 


Compres 


lion sets.. 


.0894 


.0863 


.0666 


.0864 


.0678 


.0677 


.0677 


.0667 


.0 866 


0.866 


.0673 



GOPPEB CYLINDEBS FOB PRESSURE GAUGES. 

Pure Copper — Continued. 

[Nominal diameter, ".2060.] 
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Loads. 


Lenc^ths before and after loading, and compression sets. 


Total. 


Pounds 
< per 
square 
inch on 

one- 
thirtieth 
square 

fiiGh. 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pommis. 



1,000 

Comprea 


1,333 

Compras 


1,067 


Pound*. 



30,000 

don sets.. 


40,000 

lion sets.. 


60,000 


Inch, 

.45C4 
.4081 


Inch. 
.4606 
.4088 


Inch. 
.4604 
.4084 


Inch. 
.4606 
.4096 


Inch. 
.4604 
.4006 


Inch. 
.4602 
.4096 


Inch. 
.4606 
.4088 


Inch. 
.4604 
.4087 


Inch. 

.4610 
.4006 


Inch. 
.4604 
.4096 


Inch. 


.0423 

.4fi03 
.3796 


.0418 

.4604 
.3812 


.0420 

.4607 
.3823 


.0410 

.4506 
.3814 


.0408 

.4602 
.3807 


.0406 .0417 

.4604 1 .4603 
.3822 i .3822 


.0417 

.4608 

.3821 


.0416 

.4604 
.3810 


.0406 

.4604 
.3816 


.0414 


.0707 

.4602 
.3623 


.0602 

.4607 
.3622 


.0684 

.4603 
.3631 


.0602 

.4480 
.3402 


.0606 

.4604 
.3614 


.0682 

.4606 
.3626 


.0681 

.4604 
.3623 


.0682 

.4602 

.3618 


.0694 

.4604 
.3616 


.0688 

.4604 
.3532 


.0090 


CompiBs 


■ion sets.. 

• 


.0080 


.0986 


.0972 


.0997 


.0900 


.0081 


.0981 


.0084 


.0969 


.0972 


.0083 



[Nominal diameter. ".2260.] 




1,000 

Compres 


1,333 

Compres 


1,667 



30,000 

lion sets.. 


40,000 


60,000 


.4002 
.3732 


.4001 
.3736 


.4001 
!3734 


.4002 
.3742 


.4001 
.3736 


.4002 

.3737 


.4002 

.3736 


.4003 
.3746 


.4001 
.3726 


.4000 
.3737 




.0270 

.4001 
.3666 


.0266 

.4002 
.3574 


.0267 

.4002 
.3554 


.0260 

.4001 
.3562 


.0265 

.4002 
.3556 


.0265 

.4003 
.3554 


.0266 

.4002 
.3550 


.0257 

.4001 
.3566 


.0275 

.4003 
.3556 


.0263 

.4001 
.3668 


.0265 


.0436 

.4002 
.3367 


.0428 

.4002 
.3367 


.0448 

.4002 
.3354 


.0439 

.3999 
.3368 


.0446 

.4001 
.3366 


.0448 

.4002 
.3366 


.0443 

.4002 
.3357 


.0435 

.4000 
.3364 


.0447 

.4000 
.3364 


.0433 

.3999 
.3350 


.0440 


Compren 

1 


■ion sets.. 


.0636 


.0646 


.0648 


.0631 


.0635 


.0636 


.0645 


.0636 


.0636 


.0640 


.0640 



[Nominal diameter, ".2260.] 




1,000 



30,000 

lion sets.. 


40,000 

Jon sets. . 


60,000 


.4603 
.4106 


.4602 

.4194 


.4603 
.4202 


.4602 
.4195 


.4602 
.4203 


.4604 
.4184 


.4603 
.4186 


.4603 
.4188 


.4603 
.4197 


.4602 
.4193 




ComprM 


1.333 

Compiesi 


1,667 


.0307 

.4602 
.3964 


.0308 

.4602 
.4001 


.0301 

.4609 
.3906 


.0307 

.4602 
.4002 


.0299 

.4603 
.3994 


.0320 

.4603 
.3998 


.0317 

.4602 
.3998 


.0315 

.4602 
.4002 


.0306 

.4602 
.4003 


.0309 

.4502 
.4001 


.0309 


.0618 

.4603 
.3760 


.0601 

.4602 
.3774 


.0513 
.3765 


.0600 

.4601 
.3764 


.0600 

.4503 
.3780 


.0505 

.4502 
.3765 


.0604 

.4601 
.3766 


.0600 

.4501 
.3771 


.0499 

.4504 
.3754 


.0501 

.4503 
.3770 


.0605 


CompieM 


Ion sets. . 


.0734 


.0728 


.0738 


.0737 


.0723 


.0737 


.0735 


.0730 


.0750 


.0733 


.0735 
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COPPER CYLINDERS FOR PRESSURE GAUGES. 

Pure Copper — Continued. 



[Naminal diameter, ".2200.] 



Loads. 



ToUl. 



Pounds. 



1,000 



CompiBMion aets 




1,333 




1,667 

CompresB 



Pounds 

per 
square 
Inchon 

one- 

thlrtleth 

square 

inch. 



Lengths before and after loading, and compression sets. 



Pounds. I Inch. 

i .4908 

30,000 .4666 



Inch. Inch. 
.4996 , .5004 
.4653 .4666 




40,000 



Compress on sets.. 




50,000 

on sets.. 



.0345 I .0338 

.9/91 . 4Mltf . 4tfHu 
.4450 .4437 .4444 



.0547 I .0562 



.4998 
.4194 



.4996 
.4194 



.0551 



.4203 



.0804 I .0802 , .0795 



Inch. 
!4655 



.0344 



.4998 



.0554 



Inch. 
.4998 
.4666 



.0332 



.4996 
.4442 



.0554 



.4194 !4179 



.0804 I .0820 



Inch. 
!4670 



.5002 
.4438 



Inch. 
!4664 



.0335 



.4996 
.4452 



0564 .0544 



. 4ovo . tb9w9 

.4192 .4190 



.0806 ; .0609 



Inch. 
.5000 
.4662 



Inch. 

.4998 
.4667 



.4996 
.4440 



.0566 



.4999 
.4438 



.0661 



.5000 .4996 
.4195 I .4183 



.0805 .0815 



10. Mean. 



Inch. 
.4990 

.4664 



Inch. 



0335 .0336 



.4907 
.4423 



.0574 



.4193 



.0557 



0806 .0807 



[Nominal diameter, ".2525.] 




1,000 

Compress 


1,333 

Compress 


1,667 

Compress 



30,000 

on sets.. 


40,000 

on sets.. 


60,000 

on seta.. 


.4998 
.4767 


.5000 
.4773 


.4998 
.4766 


.4999 
.4772 


.5000 
.4772 


.4999 
.4777 


.5000 
.4778 


.5001 

.4783 


.4999 
.4774 


.5001 
.4781 




.0231 

.5001 
.4626 


.0227 

.4998 
.4624 


.0232 

.5000 
.4629 


.0227 

.5000 
.4626 


.0228 

.4999 
.4634 


.0222 

.4999 
.4636 


.0222 

.4998 

.4624 


.0218 

.5000 
.4641 


.0225 

.4999 
.4630 


.0220 

.5000 
.4631 


.0225 


.0375 

.5000 
.4453 


.0374 

.5000 

.4467 


.0371 

.5000 
.4445 


.0374 

.5000 
.4452 


.0365 

.5001 
.4466 


.0363 

.5001 

.4454 

.0546 


.0374 

.5G01 
.4458 


.0359 

.5001 
.4469 


.0369 

.4998 
.4454 


.0360 

.4999 
.4466 


.0369 


.0547 


.0533 


.0655 


.0548 


.0535 


.0543 


.0632 


.0544 


.0533 


.0542 











[Nominal diameter. 


".2525.] 













1,000 

Compress 


1,333 

Compress 


1,667 

Compress 



30,000 

on sets.. 


40,000 

on sets.. 


50,000 

on sots.. 


.5502 

.5226 


.5494 
.5215 


.5498 
.5234 


.5499 
.5244 


.5497 
.5243 


.5497 
.5243 


.5496 
.5244 


.5496 
.5244 


.5497 
.5230 


.5501 
.5247 




.0276 

.5497 
.5091 


.0279 

.5496 
.5090 


.0264 

.5499 

.5089 


.0255 

.5500 
.5092 


.0254 

.5496 
.5092 


.0254 

.5503 

.5094 


.0252 

.5494 
.5090 


.0252 

.5498 
.5100 


.0267 

.5496 
.5097 


.0254 

.5496 
.5086 


.0261 



.0406 

.5496 

.4892 


.0406 

.5499 

.4898 


.0410 

.5495 
.4895 


.0408 

.5496 

.4902 


.0404 

.5502 

.4908 


.0409 

.5499 
.4901 


.0404 

.5496 
.4902 


.0398 

.5498 

.4898 


.0399 

.5499 
.4902 


.0412 

.5500 
.4904 


.0406 


.0606 


.0601 


.0600 


.0596 


.0594 


.0598 


.0596 


.0600 


.0597 


.0596 


.0596 



COPPER CTLINDEBS FOB PRESSURE GAUGES. 

PuBB Copper— Continued. 

[Nominal diameter, ''.2525]. 
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IxMds. 


Lengths before and after loading, and compression sets. 


TotaL 


Pounds 

per 
square 
inch on 

one- 
thirtieth 
square 

inch. 


1. 


2. 


3. 

Inch. 
.6001 
.5714 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 



1,000 


Pounds. 



30,000 

on sets.. 


Inch. 
.5005 
.5736 


Inch. 
.5996 
.5723 


Inch. 

.sm 

.5728 


Inch. 
.5997 
.5734 


Inch. 
.5996 
.5716 


Inch. 
.6004 
.5746 


Inch. 
.5994 
.5686 


Inch. 
.5992 
.5714 


Inch. 
.5994 
.5724 


Inch. 


Compress 


.0250 


.0273 


.0287 


.0269 


.0263 


.0280 .0258 


.0308 


.0278 


.0270 


.0275 



1,333 



40,000 

on snts.. 


.5996 
.5541 


.5997 
.5549 


.5096 
.5550 


.5994 
.5543 


.5095 
.5572 


.5092 1 .5996 
.5544 1 .5553 


.5998 
.5575 


.5996 
.5553 


.5996 
.5544 




Corapress 


.0455 


.0448 


.0440 


.0451 


.0423 


.0448 .0443 


.0423 


.0445 


.0452 


.0443 



1,667 



50,000 


.5096 
.5343 


.5996 
.5345 


.5994 
.5347 


.5994 
.5332 


.5906 
.5332 


.5990 .5999 
.5338 .5354 


.5998 
.5342 


.5995 
.5361 


.5996 
.5329 




Compress 


on sets.. 


.0655 


.0651 


.0647 


.0662 


.0664 


.0661 1 .0645 


.0656 


.0634 


.0667 


.0654 



Gilding Metal. 

[Nominal diameter, ''.2060.] 




1,000 



30,000 

ion sets. . 


40.000 

lion sets.. 


50,000 

lion sets. . 


.3406 1 .3496 
.3196 .3205 


.3494 .3502 
.3196 .3194 


.3497 
.3191 


1 ; 
.3497 .3497 .3495 
.3191 1 .3195 .3188 


.3498 
.3204 


.3501 
.3203 




Compresi 


1,333 

Comprea 


1,667 

Comprea 


.0300 ! .0291 

.3404 .3497 
.3038 .3037 


.0298 .0308 

1 

.3405 .3496 
.3038 .3042 


.0306 

.3498 
.3034 


.0306 

.3499 
.3040 


.0302 

.3498 
.3034 


.0307 

.3496 
.3022 


.0294 

.3496 
.3034 


.0208 

.3406 
.3034 


.0301 


.0456 1 .0460 

.3496 .3407 
.2838 .2865 


.0467 

.3406 

.2861 


.0456 

.3496 
.2864 


.0464 

.3496 
.2856 


.0450 

.3500 
.2851 


.0464 

.3497 

.2851 


.0474 

.3499 
.2864 


.0464 1 .0462 

.3499 .3494 
.2857 j .2855 


.0462 


.0658 


.0632 


.0635 


.0632 


.0640 1 .0640 


.0646 


.0635 


.0642 ' .0639 


.0641 



[Nominal diameter, ".2060.] 




1,000 



30,000 


.4001 
.3660 


.4004 .4002 , .3999 1 .4002 
.3646 > .3642 1 .3654 > .3635 


.4001 
.3650 


.4003 .4004 1 .4001 
.3643 .3657 . .3654 


.4003 
.3656 





Compresi 


1,333 

Compresi 


1,667 

Camprea 


ion sets. . 


40,000 

ion sets.. 


50,000 


.0351 

.4003 
.3463 


.0358 

.4003 
.3452 


.0360 1 .0345 

.4003 .4002 
.3462 .3456 


.0367 

.3996 
.3453 


.0345 

.4002 
.3462 


.0360 .0347 

.4003 1 .4003 
.3453 J .3455 


.0347 

.4002 
.3456 


.0347 

.4003 
.3455 


.0353 


.0550 

.4002 
.3216 


.0551 

.4002 
.3233 


.0541 

.4002 
.3252 


.0546 

.4001 
.3234 


.0543 

.4000 
.3245 


.0540 

.4002 
.3252 


.0550 .0548 

.4002 .4003 
.3244 .3230 


.0546 

.4003 
.3235 


.0548 

.4002 
.3246 


.0546 


ion sets.. 


.0786 


.0760 1 .07.50 


.0767 i .0755 


.0750 


.0758 .0773 


.0768 1 .0756 


.0763 
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82 COPPEB CYLINDEBS FOB PBESSUBE GAUGES. 

Gilding Metal — Continued. 



(Nomixial diameter, ".2060.] 



Loads. 



Total. 



Pounds. 



1,000 



Founds 

per 
square 
Inchon 

one- 
thirtieth 
square 

inch. 



Lengths before and after loading, and oompression sets. 



Pounds. Inch. 
' .4498 
.4060 



30,000 
Compression sets 



I 



1,3 




40,000 



Compression sets. 




1,667 




50,000 



.0429 



.3874 



.0622 



Compression sets.. J .0851 



Inch. 
.4497 
.4076 



.0421 



.4498 
.3874 



.0624 



.4494 
.3636 



.0858 



Inch. 
.4496 
.4096 



.0400 



.3867 



.0627 



.4494 
.3644 



.0850 



Inch. 
.4494 
.4094 



.0400 



.4495 
.3874 



.0621 



.3646 



.0848 



Inch. 
.4496 
.4105 



.0391 



.4494 



Inch. 
.4407 
.4087 



.0410 



.3874 



.0625 



.4494 .4496 
.3644 .3643 



0850 I .0853 



Inch. 
.4496 
.4094 



.0402 



.4496 
.3879 



.0617 



.4405 
.3646 



.0849 



Inch. 

.4496 
.4086 



.0410 



.3874 



.0622 



.3641 



.0853 



Inch. 
.4494 
.4088 



.0406 



.4406 
.3874 



.0622 



.3635 



.0859 



10. 



Mean. 



Inch. Inch. 

.4496 ! 

.4096 ! 



.0400 
.4406 



.0407 



0614 .0622 



.3640 



.0654 



.0653 



[Nominal diameter, ".2260.] 




1,000 

Compresi 


1,333 

Comprpsi 


1,667 



30,000 

ion sets.. 


40,000 

Ion sets. . 


50.000 


.4002 
.3735 


.4001 
.3725 


.4001 
.3743 


.4001 
.3738 


.4002 
.3740 


.4003 
.3734 


.3996 
.3742 


.4001 
.3740 


.3009 
.3736 


.3096 
.3734 




.0267 

.4002 
.3o86 


.0276 

.4004 
.3586 


.0258 

.4001 
.3584 


.0263 

.4001 
.3582 


.0262 

.3997 
.3579 


.0269 

.3999 
.3581 


.0256 

.3997 
.3578 


.0261 

.3997 
.3583 


.0263 

.4003 
.3583 


.0264 

.3907 
.3581 


.0264 


.0416 

.3998 
.3396 


.0418 

.4000 
.3423 


.0417 

.4000 

.3417 


.0419 

.3997 
.3406 


.0418 

.3907 
.3403 


.0418 

.3998 
.3417 


.0419 

.3998 
.3424 


.0414 

.3999 
.3413 


.0420 

.3000 
.3423 


.0416 

.3908 
.3416 


.0418 


Comprese 


lionsete.. 


.0602 


.0577 


.0583 


.0591 


.0504 


.0581 


.0674 


.0586 


.0676 


.0682 


.0585 



[Nominal diameter, "iS260.] 




1.000 



30,000 


.4504 
.4194 


.4504 
.4204 


.4506 
.4102 


.4503 
.4194 


.4602 
.4193 


.4504 
.4204 


.4»» 

.4203 


.4506 
.4200 


.4502 
.4191 


.4502 
.4101 


■ 1 


Compresi 


1,333 


lion sets.. 


40,000 


.0310 

.4503 
.4022 


.4603 
.4022 


.0314 

.4502 
.4023 


.0300 

.4603 
.4027 


.0309 

.4503 
.4034 


.0900 

.45(» 
.4026 


.0299 

.4603 
.4032 


.0306 

.4503 
.4022 


.0311 

.4604 
.4031 


.0311 

.4503 
.4034 


.0307 


Compresi 

C 
1,667 


ion sets. . 


50,000 


.0481 

.4502 
.3836 


.0481 

.4503 
.3842 


.0479 

.4503 
.3835 


.0476 

.4603 
.3828 


.0460 

.4503 
.3823 


.0477 

.4503 
.3836 


.0471 

.4503 
.3834 


.0481 

.4602 
.3835 


.0473 

.4604 
.3833 


.0460 

.4506 
.3836 


.0176 


Compresj 


lion sets.. 


.0666 


.0661 


.0668 


.0675 


.0680 


•^ 


.0660 


.0667 


.0671 


.0669 


.0609 



COPPER GYLINDEB8 FOB PBESSUBE GAUGES. 

Gilding Metal — Continued. 

[Nominal diameter, ".2200.] 
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Loads. 


Lengths before and after loading, and compression sets. 


Total 


Founds 

per 
square 
inch on 

one- 
thirtieth 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


0. 


la 


Mean. 


Pounds. 



1,000 


Pounds. 



30.000 


Inch. 

.4906 
.4664 


Inch. 
.4997 
.4668 


1 
Inch. 1 Inch. 

.IBVI 1 .4996 
.4648 .4655 


Inch. 

.4997 
.4643 


Inch. Inch. 
.4997 .4996 
.4668, .4663 


Inch. 
.4097 
.4654 


Inch. 
.4908 
.4655 


Inch. 
.4908 
.4665 


Inch. 



Comprassion sets. . 

t 


.0332 


.0339 


.0349 


.0341 


.0354 


.0329 ! .0343 


.0343 


.0343 


.0833 


.0341 



1,333 



40,000 


.4907 
.4463 


.4996 
.4466 


.4908 
.4475 


.4996 
.4482 


.4906 
.4470 


.4908 .4906 
.4464 .4450 


.4997 
.4455 


.4997 
.4464 


.4996 
.4450 


....... 


Compiessfon sets. . 

1 


.0634 


.0538 


.05^ 


.0514 


.0626 


.0534 1.0537 .0542 


.0533 


.0537 


.0533 


1 ' 


1,667 £0,000 


.4097 
.4252 


.4990 
.4246 


.4906 
.4250 


.4906 
.4264 


.4997 
.4282 


.4997 1 .4997 | .4999 
.4256 ! .4256 , .4266 


.4996 
.4262 


.4997 
.4267 




, Compresi 

1 


lion sets.. 


.0746 


.0753 


.0746 


.0742 


.0746 


.0741 , .0741 1 .0733 | .0734 


.orjo 


.0741 



[Nominal diameter, ''.2525.] 



! 

1,000 



30,000 

Ion sets.. 


40,000 

Ion sets. . 


50,000 


.4997 
.4787 


.4998 
.4795 


.4997 
.4793 


.4997 

.4786 


.4998 
.4783 


.4098 
.4792 


.4998 
.4787 


.4096 
.4783 


.4997 

.4781 


.4994 
.4776 




CompKSi 


1,333 


.0210 

.4904 
.4649 


.0203 

.4096 
.4651 


.0204 

.4906 
.4653 


.0211 

.4997 
.4643 


.0215 

.4996 
.4632 


.0206 

.4996 
.4642 


.0211 

.4996 
.4650 


.0213 

.4997 
.4651 


.0216 

.4908 
.4656 


.0218 

.4999 
.4663 


.0211 


' Comprea 


1,667 


.0345 

.4996 
.4474 


.0345 

.4997 
.4484 


.0343 

.4997 
.4496 


.0354 

.4998 
.4473 


.0364 

.4097 
.4496 


.0354 

.4996 
.4494 


.0346 

.4997 
.4483 


.0346 

.4906 
.4503 


.0342 

.4996 
.4482 


.0346 

.4995 
.4403 


.0340 


Comprea 


ion sets. . 


.0622 


.0613 


.0501 


.0525 


.0501 


.OSOi 


.0514 


.0493 


.0516 


.0502 


.0500 



[Nominal diameter, ".2525.] 



1 


1,000 



30,000 


.5494 
.5226 


.5496 
.5234 


.5494 
.5234 


.5406 
.5236 


.5404 
.5237 


.5496 
.5212 


.5494 
.5240 


.5494 
.5233 


.5494 

.5226 


.5403 
.5221 





Compresi 


1,333 


ion sets.. 


40,000 

ion sets.. 


50,000 


.0268 

.5496 
.5104 


.0262 

.5496 
.5080 


.0260 

.5494 
.5087 


.0200 

.5405 
.5094 


.0257 

.5496 
.5078 


.0284 

.5404 
.5006 


.0254 

.6404 
.6060 


.0261 

.5405 
.5076 


.0268 

.5496 
.5072 


.0272 

.6495 
.6073 


.0265 


iCompresi 


1 1,«7 


.0392 

.5494 
.4906 


.0416 

.5494 
.4920 


.0407 

.6497 
.4036 


.0401 

.5495 
.4014 


.0418 

.5405 
.4902 


.0398 

.5496 
.4903 


.0425 

.5494 
.4903 


.0419 

.5494 
.4903 


.0424 

.5408 
.4904 


.0423 

.5494 
.4932 


.0412 


Ck>mpresi 


don sets.. 


.0688 


.0574 


.0561 


.0581 


.0503 


.0503 


.0501 


.0691 


.0604 


.0662 


.0583 
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Onj>iNG Metal — Continued. 

[Nominal diameter, , '. 2525.] 



Loads. 


Lengths before and after loading, and compression sets. 


Total. 


Founds 

per 
square 
Inchon 

one- 
thirtieth 
square 

inch. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


& 


0. 


10. 


Mean. 


Pcundg. 



1,000 

Compresi 


1,333 

Compres 


l,e67 

Comprea 


PounA». 

30,000. 

rion sets. . 


40,000 

lion sets. . 


50,000 

lion sets.. 


.6004 
.5733 


.6000 

.5726 


Inch, 
.6005 
.5744 


.wfrr 

.5754 


Inch. 
.6006 
.5747 


Inch. 
.6006 
.5717 


Inch. 
.6004 
.5740 


Inch. 
.5006 
.5731 


Inch. 
.6006 

.5733 


Inch. 
.6006 
.6733 


Inch. 


.0271 

.0006 

.5570 


.0280 

.6004 

.5562 


.0261 

.6004 
.5652 


.0258 

.6004 
.5540 


.0260 

.6008 

.5545 


.0288 

.6004 
.5666 


.0264 

.6004 

.6642 


.0264 

.6002 
.5682 


.0278 

.6003 
.5685 


.0273 

.6002 
.5568 


.0900 


.0426 

.6003 

.5402 


.0452 

.6000 

.5350 


.0462 

.6000 

.5308 


.0456 

.6003 
.5384 


.0458 

.6002 
.5373 


.0448 

.6006 
.5807 


.0462 

.6004 
.6374 


.0420 

.6008 
.5388 


.0418 

.6005 
.6386 


.0449 

.6004 
.5385 


.0i44 

::::::: 


.0001 


.0650 


.0613 


.0610 


.0629 


.0608 


.0630 


.06X> 


.0619 


.0610 


.0821 



EXPERIMENTS WITH LEAD CYLINDERS. 
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EXPERIMENTS WITH LEAD CYLINDERS. 
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LEAD GYUHDERS. 



COMPRESSION TESTS. 



No. 1. Duration of test, 5 minutes 30 seconds. 
No. 2. Duration of test, 4 minutes. 
Duration of test, 8 minutes. 
Duration of test, 1 1 minutes. 
Duration of test, 1 minute. 
Duration of test, 1 minute. 
Duration of test, 23 minutes. 

Cylinder kept under each successive increment 3 minutes, 
after which reading was taken. Duration of test, 15 minutes. 

No. 9. Measurement a taken immediately upon reaching load, b 
after sustaining load 3 minutes. 
No. 10. Advanced at once to load and reading immediately taken. 

[Mean dimensions, length, ".6008; diameter, ".3472.] 



No. 3. 
No. 4. 
No. 5. 
No. 6. 
No. 7. 
No. 8. 



Total 

loads 

appUed. 


Total compressions. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Pound*. 
« 
00 
80 

100 

120 
140 
160 
180 

200 

220 
240 
200 
280 

aoo 

320 
340 
300 
380 
400 

430 
440 
400 
480 

500 


Inch. 

0. 
.0010 
.0030 

.0065 

.0107 
.0171 
.0260 
.0847 

.0430 

.0621 
.0660 
.0800 
.1180 

.1670 

.2070 
.2450 
.2710 
.2910 

.3100 

.3230 
.3380 
.3500 
.3575 

.3005 


Inch. 

0. 
.0003 
.0018 

.0066 

.0006 
.0165 
.0225 
.0300 

.0430 

.0510 
.0770 
.1200 
.1500 

.1870 

.2400 
.2540 
.2800 
.2970 

.3110 

.3250 

.3400 
.3400 
.3590 

.3680 


Inch. 

0. 
.0005 
.0020 

.0050 

.0105 
.0155 
.0260 
.0842 

.0465 

.0610 
.1090 
.1500 
.1900 

.2250 

.2520 
.2735 
.2970 
.3135 

.3280 

.3410 
.3515 
.3620 
.3711 

.3800 


Inch. 

0. 
.0010 
.0032 

.0075 

.0126 
.0215 
.0277 
.0397 

.0408 

.0623 
.1065 
.1602 
.1945 

.2290 

.2566 
.2815 
.3050 
.3170 

.3300 

.3415 
.3490 
.3596 
.3680 

.3770 


Inch. 
0. 


Inch. 
0. 


Inch. 

0. 
.0009 
.0036 

.0085 

.0150 
.0230 
.0340 
.0615 

.0960 

.1350 
.1770 
.2140 
.2480 

.2800 

.3025 
.3210 
.3360 
.3495 

.3612 

.3715 
.3812 
.3895 
.3980 

.4055 


Inch. 
0. 


Inch. 
0. 


Inch. 
0. 












.0080 


.0085 


.0108 


/a.00e5 
\b.0097 


































.0440 


.0440 


.1140 


/a.6456 
\b.ll20 


































.1050 


.0900 


.2930 


fa.l520 
\b.2920 


































.2900 


.2500 


.3655 


ja-SOSO 
\b.3615 


































.3400 


.3200 


.4070 




Ia.3710 
\b.4045 


} .3270 
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experiments with lead cylindebs. 
Experiments with Lead Ctlinders. 

FIRST CYLINDER. 
[Original dimensions, length, ''.6000; diameter, ''.3472.] 



Total load 


Duration 


Length Im- 
mediately 


Suooeuive 


applied. 


of load. 


after remov- 


corapre»- 
sions. 

Inch. 


Pound*. 


A. m. 


ing load. 


Inch. 








.tiOOO 


0. 


.W 


Applied 
and im- 
m e d 1- 
ati'ly fp- 
laaaed. 


.GOOO 


0. 


50 


1 


.5995 


.ooa's 


fiO 


2 


.5995 


0. 


SO 


5 


.5090 


.Qoa5 


50 


10 


.5990 


0. 


50 


1 


.6987 


.0003 


50 


16 


.5070 


.0017 



SECOND CYLINDER. 
[Original dimensions, length, ". 6005; diameter, ". 3472.] 



Total load 


Duration 


Length im- 
mediately 


Suooessive 


applied. 


of load 


after remov- 


compres- 
sions. 


Pounds. 




ing load. 


h. m. 


Inch. 


Inch. 








.6005 


0. 


100 


Applied 
and im- 
me d I - 
ately re- 
leased . 


. rma 


.0040 


100 


1 


.5930 


.0085 


100 


2 


.5925 


.0005 


100 


5 


.5915 


.0010 


100 


10 


.5910 


.0005 


100 


1 


.5870 


.0040 


100 


1 


.57(>R 


.0102 


100 


1 


.5736 


.oo:j2 


100 


1 


.5(595 


.0041 


100 


1 


.5582 


.0113 


100 


1 


. 5545 


.0037 


100 


1 


.5480 


.OOlSTi 


100 


16 


. 5388 


.0092 


100 


24 


,5361 


.0027 


100 


24 


.5275 


.0086 



EXPERIMENTS WITH LEAD CYLINDERS. 

Experiments with Lead Cylinders — Continued. 

THIRD CYLINDER. 
[Original dimensions, length, ". 6010; diameter, ", 3472.] 
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Total load 


Duration 


Length im- 
mediately 


Suooessive 


appUed. 


of load. 


after remov- 


sions. 






ing load. 


Powids. 


h, m. 


Inch. 


Inch. 








.fiOlO 


0. 


150 


Applied 
and im- 
me d i - 
ately re- 
leased. 


.5S23 


.0187 


150 


1 


.5685 


.0138 


150 


2 


.5628 


.0167 


150 


5 


V .5406 


.0120 


150 


10 


.5310 


.0098 


150 


1 


.4625 


.0686 


150 


1 


.4420 


.0205 


150 


1 


.4228 


.0192 


150 


1 


.4131 


.0097 


150 


1 


.4074 


.0057 


150 


1 


.3948 


.0126 


150 


1 


.3895 


.0053 


150 


16 


.3448 


.0447 


150 


1 


.3425 


.0023 


150 


48 


.3229 


.0196 



FOURTH CYLINDER. 
[Original dimensions, length, ".5983; diameter, ''.3475.] 



Total load 


Daiation 


Length im- 
mediately 


Successive 


appUed. 


Qlload. 


after remov- 
ing load. 


sions. 


Pounds. 


h. m. 


Inch. 


Inch. 








.5983 


0. 


50 


Applied 
and im- 
me d i - 
ately re- 
leased. 


.6973 


.0010 


50 


1 


.5060 


.0013 


50 


24 


.6963 


.0007 


50 


24 


.6908 


.0046 


50 


24 


.6902 


.0006 


50 


24 


.5898 


.0004 


50 


48 


.5880 


.0018 



90 CHEMICAL ANALYSES AND PROOF STRESSES. 

Chemical Analyses. 

Metallic fouling from one-half of barrel No. 251125, fired 3,656 
rounds. 

Received from Springfield Armory. 



NIC] 



.gimms.. .03273 
...do B 



The above quantities of copper and nickel represent the material 
found in a solution of King's Norton Metallic Fouling Solvent, rep- 
resenting the material from one-half of the barrel of a small-arms 
rifle. 

Copper ingot received from Rock Island Arsenal. 

Copper : 90.03 

Proof Stresses. 

PISTON RODS. 



For- 



Pioof 

stieas 

applied. 



15-potmder D. 8. mounts 

10-inch disappeaiing carriages. 
12-iiich disappearing carriages. 



Poumd9. 
131,906 
240,000 
300,000 



WIRE ROPES AND CHAINS. 



KMnch disappearing carriages, model 1901 

10-lnch disappearing carriages, model 1896 

Wire ropes and sockets for counterbalance device, model 1805 
Counterweight chains 




WHEELS FOR FIELD CARRIAGES AND LIMBERS. 
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WHEELS FOR 3-INCH FIELD CARRIAGES. 
TESTS OF WHEELS FOR S-INCH CARRIAGES. 
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Four wheels were received from the Archibald Wheel Company, 
Lawrence, Mass. The general dimensions were as follows: 



Serial 
No. 


Number 

of 
■pokes. 


IMIoe. 


Diame- 
ter of 

bolts. 


Thickness of hub 
flanges. 


Inner 
nave box. 


Outer 
nave box. 


33 
34 
36 
36 


14 
14 
16 
16 


Inches. 


Inch. 


Inch. 
.35 
.35 
.50 
.50 


Inch. 
.41 
.41 
.40 
.40 



The wheels had one-half-inch tires. 

They were loaded in an undishing direction, at one point on the tire, 
at the bottom of the rim, after the manner shown by the cut in Tests 
of Metals, 1905, facing page 210. The movement of the rim was 
observed, abreast the mace loaded, under advancing stresses, and sets 
determined at intervals. 

From the details of the tests it appears that the elastic recoveries 
and permanent sets, after a load of 2,000 pounds was applied and 
released to the initial load of 200 pounds, were as follows: 



Serial No. 


Number 
of spokes. 


Elastic 
recovery. 


Perma- 
nent set. 

Inch. 
.17 
.12 
.11 
.11 


33 
34 
35 
36 


14 
14 
16 
16 


Inch. 
.75 

.73 
.97 
.97 



Continiiing the loads^ the joints between the spokes and the hub 
flanges showed perceptible openings, observed on the spokes loaded 
and on the outside face of the wheel, at the several loads here given: 



Serial No. 


Number 
of spokes. 


Depth 
of rim. 


Joint per- 
ceptibly 
opened at 
loadof- 


33 
34 
36 
38 


14 
14 
16 
16 


Inches. 
2 
2 
2 
2i 


Pounds. 
3,000 
3,000 
2,500 
3,800 



The wheels were finally loaded until the rim movements reached 
the limits permitted by the testing fixtures. This movement was 
greater for wheels Nos. 35 and 36 than for the other two, owing to the 
presence of a bronze hub lining in the wheels of the two higher serial 
numbers. Under the higher loads, those approaching or exceeding 
4,000 pounds, there was long continued yieldmg without advance or 
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WHEELS FOB 3-INCH FIELD CARBIAOES. 



stress^ the rim movement not immediately reaching its full amount. 
At this stage the openings of the joints between the spokes and the 
outer nave-l)ox flanges were much increased. The flange bolts on the 
sides of the hubs over the spokes directly loaded appeared to have 
been sUghtly stretched by the higher loads of the tests. 

The metal of the inner nave-box flanges was permanently distorted, 
a pronounced effect being caused in flanges which were ".35 thick, 
and perceptible in the case of the 'f.50 flanges. These remarks refer 
to the condition of the metal at the circumference of the flanges. 
There was also a local distortion of the metal in the vicinity of the 
bolt holes of the thinner inner flanges, and about the bolt holes of the 
outer flanges. The metal was drawn down in convex shape on the 
sides of the flanges next t]^e spokes. Permanent distortion of this 
kind was not perceptible around the bolt holes of the thicker inner 
flanges — those which were ''.50 thick. 

TESTS ON THE RESISTANCE OF WHEELS AGAINST MOVEMENT OF 
THE RIMS WITH REFERENCE TO THE NAVES. 

Wheels loaded at one point on tires, at middle of felloe section and 
midwav two spokes, ana on line radially with a flange bolt. 
Loads applied in an imdishing direction. 



< 



~t 



> lJaL- J * 



.Bent axle testing fixture 
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Serial No. 33. 
14-spoke wheel; sawed felloe, in seven sections, 2}'' deep; ^-inch 

35; outer, ''.41. 



tire; A-inch flange bolts, 
lliickness of nave box flanges, inner, 
Amount of dishing, ^^.67. 



Apidied 
loads. 


Rimmoye- 
ment at 
point A. 


Remarks. 


POUfldi. 


Indut. 




200 


0. 


Initial load. 


500 


.12 




800 


.24 




1,000 


.33 




1,500 


.00 




2,000 


.92 




200 


.17 




2,300 


1.11 




2,500 


1.26 




2.800 


1.50 




3,000 


1.67 


Openlxff between lower apokes and edge of outer nave flange, about '.01 


200 


.30 


' 


3,200 


1.83 




3,500 


2.18 




3.800 


2.55 




4,000 


2.94 




200 


.81 


Test discontinued. 



Three lower flange bolts permitted of being tightened with 12-inch 
wrench, the bolt mrectly abreast the place loaaed being the loosest 
one of the three. 

Rim of wheel "ran out'' after test, I''. 

Dishing on loaded diameter, ^^.52. 

Dishing on diameter at right angles to loaded one, '^.62. 

Supplementary test made oy increasing the rim movement to S'^.OS. 
Load Uien released, after which the rim "'ran out" 2''.20. 
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WHEELS FOR 3-INCH FIELD CABRIAGES. 

Serial No. 34. 



14-spoke wheel; sawed felloe, in seven sections, 2 J*' deep; J-inch 
tire; l^i^ch flange bolts. 

Thickness of nave box flanges, inner, ".35; outer, ^.41. 
Amount of dishing, ^^.GO. 
Rim ''runs out" ^35. 



Applied 
loads. 



Pounds. 

200 

500 

800 

1,000 

1,600 

2,000 

200 

2,300 

2,500 

2,800 

3,000 

200 

3,200 

3,500 

3,800 

4,000 

4,000 

200 



Rim move- 
ment at 
point A. 



Indies. 

0. 

.11 

.24 

.32 

.58 

.85 

.12 

1.04 

1.17 

1.28 

1.60 

.30 

1.68 

1.93 

2.25 

2.50 

2.82 

.79 



Remarks. 



Initial load. 



Joint between outer nan^ ana spokes slightly opened. 
Joint between outer flange and spokes opened about '.01. 



After maintaining load 12 minutes. 
Teat discontinued. 



Flange bolts were all tight at end of test. 

Rim of wheel ''runs out" ^75. 

Dishing on loaded diameter, '^.bd. 

Dishing on diameter at right angles to loaded one, ''.56, 

Wheel returned to the testing machine and test resumed. 



AppUed 
loads. 


Rim move- 
ment at 
point A. 


Remarks. ^ 


Pounds. 

200 

12,000 

3,000 

4,000 

4,500 

4,500 

4,500 

200 


Inches. 
0. 
.82 
1.41 
2.17 
3.11 
3.60 
4.67 


Initial load. Readings begun again at zero. 

Joint opening between hub flange and spokes, ".11. 
Tliree lower bolts permitted f urtlier tightening. 





Total rim deflection from initial condition, 6''.21. 

Rim appeared to "run out" 1^70. 

Bearing surface of journal -showed looseness at end of test, and fit 
of bearing distorted. 

Dishing about '^.29 on two diameters, parallel and at right angles to 
loaded diameter. 



WHEELS FOB 3-INCH FIELD CABBIAGES. 

Serial No. 36. 
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16-spoke wheel; bent rim, in two sections, 2J^ deep; i-inch tire; 
^r-incn flange bolts. 
Thickness of nave box flanges, inner, ''.SO; outer, '^.40. 
Amount of dishing, ",17. 
Rim ''runs out,'' r2b. 



AppUed 
loads. 


Rim move- 
ment at 
point A. 


Remarks. 


Poundt. 


Inchet. 






200 


a 


Initial load. 




500 


.12 






800 


.30 






1,000 


.41 






1,500 


.72 






2,000 


1.08 






200 


.11 






2,300 


1.31 






2,500 
2.800 
3,000 


1.62 
L82 
2.06 


Joint between outer flange and spokes slightly opened. 








200 


.28 






3,200 


2.35 






3,500 


2.72 






3.800 


3.76 






3,500 


&15 






200 


2.34 







Flange bolts were all found loose at this stage of the test. Those 
in lower half of hub, abreast the point loaded, were looser than those 
in the upper half. 

Test completed by increasing the rim naovement to d^.SS, after 
which the wneel was removed from the testing machine. 

Rim of wheel ''runs out," 2^^. 

Dishing on loaded diameter, '^.04. 

Dishing on diameter at right angles to loaded one, ^.39. 

In distorting the wheel, the spokes on the side loaded were drawn 
outward from between the hub nanges. 

17253—08 1 
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WHEELS FOB 3-INCH FIELD CABBIAGE8. 

Serial No. 36. 



16-spoke wheel; sawed felloe, in eight sections, 2{^ deep; ^-inch 
tire; ^^-inch flange bolts. 

Thickness of nave box flanges, inner, ",50} outer, ''.40. 

Amount of dishing, ^^.75. 

Hub cap was tight on thread, but did not come into contact with 
spring washer. 



Applied 
loads. 

Pounds. 


Rimmove- 
ment at 
point A. 


I 

Remarks. 

• 


IncJies. 




200 


a 


Initial load. 


500 


.15 




feOO 


.33 




1,000 


.42 




1.500 


.74 




2,000 


1.08 




200 


.11 




2.300 


1.30 


* 


2,500 


1.48 




2,800 


1.76 




3.000 


1.96 




200 


.36 


* 


3.200 


220 




3.500 


262 




3,800 

4,000 

200 


a 16 
a 74 
1.18 


Joint between outer flange and spokes opened. 


Removed from testing machine. 

1 



Three lower flange bolts were very sHghtly stretched by the loads 
above applied. 

Rim '^ runs out,'' 1".08. 

Returned to the testing machine and loaded until the rim move- 
ment reached 6^^.38, the limit permitted by the testing fixture. Test 
then discontinued. 

The spokes in the lower half of the wheel showed an outward, 
radial movement and permanent set at the rim of the outer nave box 
flange. The dishing of the wheel remained reversed to the amount 
of about ''.lO. 

There was indentation of the wood of the spokes generally dis- 
played at the rims of both nave box flanges. 

Further stretching of the flange bolts occurred when passing from a 
rim movement of 3''.74, under 4,000 pounds load, to the maximum 
movoment of e'^.SS. 

After the completion of the tests the nave boxes were removed and 
examined, and the condition of the wood of the spokes observed at 
their inner ends. 



wheels fob 3-inch field cabbiage8. 
Effect of Tests on Hub FlAiNobs and Spokes. 
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No. 33. Inner flange of hub bent outward at the rim^ with refer- 
ence to the spokes, at lower side of wheel — that is, on the side of the 
wheel which received the load in an undishing direction. The metal 
about each bolt hole was permanently distorted, being convex on 
the face of the flange next the spokes. 

Outer flange: The inside face of this flange was not disturbed by 
the test, excepting that the metal was found slijghtly convex about 
each of the bolt holes. The convexity extended inward, or toward 
the spokes. 

^ No. 34. The metal of the inner flange was bent outward at the 
rim, with reference to the spokes, in the lower part of the hub, and 
the metal about the bolt holes on this half of the hub was found 
convex on the side next the spokes. The upper half of the flange 
was not permanently distorted. 

The out^ flange was bent outward sightly at the rim and convex 
inward aroimd each bolt hole, the direction of these movements being 
described with reference to the spokes, as before. 

No. 35. Distortion of the inner flange was slight, and did not 
reach ".01. 

The metal of the outer flanse was bent outward at the rim at each 
part of its circumference, and very pronounced convexity was found 
about each bolt hole, the metal being distorted inward, or toward 
the spokes. 

No. 36. No local distortion was found in the vicinity of the bolt 
holes of the inner flange. 

A slight disturbance seemed to have taken place about the bolt 
holes of the outer flange, the metal being bent inward, toward the 
spoke side of the flange. 

Supplementabt Measxtbbments on the Httbs. 

The distance from a plane parallel to the plane of the inner end of 
the hub to the rim of the inner flange was measured at four points 
on each hub— at the bottom, top, and on each quarter. 



Hab from 
wheel No. 




Bottom. 


Top. 


First 
quarter. 


Third 
quarter. 


33 
34 
35 
36 


Inch, 
.09 
.07 
.008 
.014 


Inch. 
0. 
0. 
0. 
0. 


Inch. 
.004 
.025 

0. 

0. 


Inch, 
.025 

-.008 
.006 
.005 
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WHEELS FOB 3-INCH FIELD CABBIAOES. 



Sgabf-welded Steel J'ibes fob 3-inoh Field Carbiaoe 

Wheels. 

Specimens received from Archibald Wheel Company, Lawrence, 
Mass. 

TENSILE TESTS. 



Marks. 


DimenBions at 
weld. 




TensUei 


itiength. 


Appearanoe. 






Width. 


TWck- 
nesA. 


area. 


Total. 


Per 
square 
Inch. 


• 

•* 
•*• 


Inches. 
3.03 

2.96 
3.00 
3.04 


Inch, 
.50 

.50 
.50 
.49 


Sq.inehes. 
1.515 

1.490 
1.500 
1.490 


Pounds. 
88,500 

96,200 
76,000 
69,800 


Pounds. 
58,420 

65,900 
50,670 
46,860 


In part granular and in part f oUo wix^ 

Parted along the scarf. 
Do. 

Fractured at end of scarf weld; ap- 
pearance granular. 



Hub Flange Bolts fob 3-inch Field Cabbiaoe Wheels. 
Bolts received from Archibald Wheel Company, Lawrence, Mass. 



TENSILE TESTS. 





Threads 
per inch. 


Scale 

starts off 

body. 


Tentfle 
strength. 


Fractuxe. 


Body. 


Root of 
thread. 


Inch. 
.75 

.75 


Inch. 
.62 

.62 


10 
10 


Pounds. 
15,800 

16,900 


Pounds. 
21,050 

22,400 


Fractured at root of thread. Appearance, 
fine silky. 
Do. 



wheels for 3-inch field carriages. 101 

Hub Flange Bolts for 3-inch Field Carriage Wheels. 

Bolts received from Archibald Wheel Company, Lawrence, Mass. 
Diameter of specimens, ''.357. 
Sectional area, .10 square inch. 

TENSILE TESTS. 



Sizes of bolts 
from iHiicb speni- 


Elastic 

limit per 

square 

inch. 


Tensile 
strength 

per 
square 
inch. 


Elonga- 
tionin 
linch. 


Contrac- 
tion of 
area. 


Elonga- 
tion of inch 
section. 


Appearance of fracture. 


I>*S?^ j Length. 


Indi. Inches. 

A 3i 

A 3 

A 3 

A 31 

4 

4 

6 

5 


Pounds. 
44,000 
40,500 
55,000 
55,000 
49.500 
51,000 
62,000 
53,000 


Ptmnds. 
60,200 
59,600 
66,200 
68,800 
64,000 
64,000 
63,000 
67,000 


Percent. 
25.0 
23.0 
38.0 
36.0 
38.0 
38.0 
30.0 

4ao 


Percent. 
72.0 
72.0 
65.0 
62.0 
60.0 
65.0 
60.0 . 
65.0 


Inch. 
.25 
.23 
.38 
.36 
.38 
.38 
.39 
.40 


Fine silky. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



HASKELL BOLTS. 



Sisea of bolts 
from which speci- 
mens were taken. 


Elastic 

limit per 

square 

inch. 


Tensile 
strength 

per 
square 
inch. 


Elonga- 
tionln 
2 inches. 


Contrac- 
tion of 
area. 


Elonga- 
tion oflnch 
section. 


Appearance of fracture. 


Diamo- 
ter. 


Length. 


Inch. 

1 


Indies. 


Pounds. 
50,500 
47,000 


Pounds. 
62,500 
60,500 


Percent. 
34.5 
35.0 


Percent. 
64.6 
66l9 


Inch. 
.45*. .24 
.22, 48^ 


Fine silky; cup-ehaped. 
Do. 







CORDAGE. 
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CORDAGE. 



105 



TENSILE TESTS OF CORDAGE FOR THE UNITED STATES LIGHT- 
HOUSE ESTABLISHMENT, THIRD DISTRICT, TOMPKINSVILLE, 

N. Y. 

Manila Rope. 

Samples prepared for testing with eye splices at the ends. 
Splices wetted 6 hours before testing. 
Length between splices, about 2 feet. 



Size. 


Number 

of 
strandfl. 


Tensile 
. strength. 


Parted. 


fi.t^rlHi4 ,, 


3 


Pounds. 


2 strands at middle of length. 

1 strand at the splice. 

2 strands 11' from the splice. 
1 strand 7' from the sphce. 

1 ntrRnH 10* fmtn thn anIioA 


9>thread 


3 ' 960 
3 1,340 
3 1,620 
3 1,910 


12-thread 


15-thivad 


18-tbi«ad 


21-thread 


3 1 2,450 1 i Btrand 9* from the splice. 
3 ' 970 1 I strand at the splice. 

3 2,410 1 1 strand 5' from the splice. 

4 4,060 1 2 strands 10* from the splice. 
4 6.810 1 strand at the splice. 

4 9.780 1 1 fltrftnd 10* from thA mliM. 


1-tach 


11-in4»h . . 


2^inoK . 


^inoK. 


sTfn^b 


I 






' 



Splices wetted 3 hours before testing. 
Length between splices, about 6 feet. 



at-ffv»h , 




11,960 


1 strand 18" from the splice. 

2 strands at middle of length. 
2 strands 8" from the splice. 

1 strand 20" from the splice. . 

1 strand 6" from the splice. 

2 strands 30" from the splice. 
2 strands 12" from the splice. 


*^tnoh 


4 


12,000 
13,400 
19,600 
22,400 
26,950 
27,200 


4|.Inch 


!>.iru*\i 


U-in^h 


e-hich 


7-inch (ooU No. 1) . . 



Hemp Rope. 

Samples prepared for testing with eye splices at the ends. 
Length between splices, about 2 feet. 



Size! 


Nmnber 

of 
strands. 


Tensile 
strength. 


Parted. 


2i.inch 


4 
4 
4 
4 


Pounds. 
4,320 
6,350 
6,100 
7,680 


1 strand at the splice. 


8-Inch 


1 strand 3' from the splioe. 


S^iwh 


1 strand at the splice. 

1 strand at middle of length. 


at-tncha 







• Duplicate teat, 
testing. 



The flrat sample of this size had one strand leas taut than the others before 
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CORDAGE. 

Hemp Rope. 



Samples prepared for testing with eye splices at the ends. 
Length between splices, about 6 feet. 



Sixe. 


Number 

of 
strands. 


TensUe 
strength. 


Parted. 


2i-i^h . . . . 




Pounds, 
3,960 
3,800 
5,020 
5,540 
6,950 
8,420 


1 strand 30* from the splice. 
1 strand at the splice. 

1 strand 12* from the splice. 

2 strands at the splice. 

1 strand V from the splice. 
1 strand 16* from the splice. 


2i-inch 




S-lnch 




J-lnoh 




34-lnch 




sj-inch 









Manila Rope. 

Samples prepared for testing with eye spUces at the ends. 
Length between splices, about 6 feet. 
Splices wetted 18 nours before testing. 



Size. 


Number 

of 
strands. 


Tensile 
strength. 


^ 

1 
Parted. 


4-Inch 




Pounds. 
11,700 
12,220 
13,600 
13,900 
25.900 
23,600 
29,300 
29,000 
31,200 
32,400 


2 strands at middle of length. 

Do. 

Do. 
2 strands 30* from the splice. 
2 strands at middle of length. 
2 strands 33" from the sphce. 
2 strands at middle of length. 
2 strands 18" from the splice. 
2 strands at middle of length. 
2 strands 30* from the splice. 


4-«n<»h . 




41-lTich 




4 -Inoh ... 


. 


5 -inch 




*% -Jnoh , . 




6-inch 




A-lTiCh ,, 




7-inch 




7-inch 









Manila Rope. 

iSamples prepared for testing with eye splices at the ends. 
Length between splices, about 5i feet. 
Splices wetted 5 hours before testing. 



Size. 


Number 

of 
strands. 


Tensile 
strength. 

Pounds. 
14,200 
17,900 
2S.600 
25,800 
38,900 


Parted. 


4-inch 

4J-inch 

5|-inch 

6-inch 

7-inch 


4 

4 


1 strand 13' from the splice. 

1 strand 30* from the apiioe. 

2 strands at middle of length. 
2 strands 12* from the splice. 
2 strands at middle of length. 





GUN SPECIMEN. 
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SPECIMENS FROM LARGER FRAGMENT OF TUBE OF Jg-INCH NAVAL 

GUN NO. S6. 

Tensile tests. 

Diameter of specimens, ^.505. 
Sectional area, .20 square inch. 



Dinetion of speci- 
men. 


Elaetlc 

limit per 

square 

inoh. 


TeniDe 
strength 

per 
sqoare 
Infth. 


ElODgar 

tion. 


Contrac- 
tion of 
area. 


i 
Elongation of i Appearance of 
Inch sections. fracture. 


Taimitlfll 

I^nidtadinai.'.'!!!! 


Poundt. 
46,000 
46,000 
43,500 
42,000 
42,500 
41,500 


Pounds. 
81,500 
81,500 
82,000 
81,500 
83,000 
82,500 


Percent. 
26.0 
25.5 
29.5 

3ao 

29.0 
29.0 


Percent. 
51.9 
49.1 
67.2 
50.8 
37.1 
37.1 


// // 
.25*,.27» 
.31*,.20 
.41*. 18 
.26, .34» 
.29 
.29 


Fine silky. 

Do. 

Do. 

Do. 
SlUcy, oblique. 
Silky. 


Radial. 


^Do!:::::::::::: 





RAILROAD MATERIAL. 
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BAILBOAD MATERIAL. 
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TENSILE TESTS OF SPECIMENS FROM STEEL RAILS FURNISHED BY 

MR, P. H. DUDLEY. 

No. 8409. 

Specimen from head. 

Marks, H-91. 

Diameter, ^.505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



loMUiper 
squAie 
■ uich. 

1 


In gauged length. 


Remarks. 


Elonga^ 
tion. 


set. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
59,000 
60,000 
61,000 
62,000 
63,000 
HOOO 
65,000 
60.000 
74,000 
80.000 
85,000 
90,000 


Inch. 

a 

.0003 
.0006 

.0020 

.0028 

.0082 

.0034 

.0038 

.0044 

.0045 

.0052 

.0058 

.0065 

.0072 

.0084 

.02 

.028 

.035 

.05 

OR 


Inch. 
0. 
0. 


Initial load. 
ElasUo limit. 

Tensile strength. 

=» i7..'i per o.^n% elongation in 7f- 






-.0002 




























05 000 ' tik 




100.000 
105,000 
110.000 
116,500 



.07 
.09 
.12 










.35 









Elongation of inch sections: '^.l?, ".18. 
Diameter at fracture, "AS; area, .1452 square inch. 
Contraction of area, 27.4 per cent. 
Fractured at middle of stem. 

Appearance of fracture, fine granular; silky spot near circum- 
ference. 
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RAILROAD MATERIAL. 
No. 8410. 



Specimen from base. 

Marks, B-91. 

Diameter, '^.505. 

Sectional area, .20 square inch. 

Gauged length, 2\ 



Applied 

loads per 

square 

inch. 

Pownds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 


In gauged length. 


Remarlcs. 


Elonga^ 
tion. 


Set. 


Inch. 

0. 

.0003 
.0008 
.0020 
.0027 
.0033 


Inch. 
0. 
0. 


Initial load. 

• 

Elastic limit between 50,000 and 55,000 pounds per square 
inch. 






0. 


55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
65,000 
70,000 
80,000 
90,000 
100,000 
115,600 



.0050 

.0056 

.0060 

.0068 

.0084 

.0094 

.0165 

.025 

.035 

.05 

.07 


.0010 























Tensile strength. 


.35 




- 17.5 per cent elongation in 2". 





Elongation of inch sections: ''.IS, '^.20*. 

Diameter at fracture, ''.43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured V from the neck. 

Appearance of fracture, fine granular; silky center. 



BAILBOAD MATERIAL* 
No. 8411. 
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Specimen from base. 

Marks, B-91. 

Diameter, ''.505. 

Sectional area, .20 square inch. 

Gauged length, 2", 



loaasper 
aqoaie 
Inch. 


In gauged length. 


Remarka. 


Elongar 
tion. 


Set. 


POttlMfo. 

1,000 
5,000 
10,000 
30.000 
40,000 
45,000 
50,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 

70,000 
80,000 
90,000 
100,000 
110,000 
116,000 



Inch. 

a 

.0003 

.0007 

.0020 

.0026 

.0030 

.0031 

.0035 

.0036 

.0042 

.0067 

.0033 

.0094 

.0155 

.0210 

.035 

.05 

.07 

.12 


0. 
0. 


Initial load. 














6. 






Elastic limit. 













Tensile strength. 

- 18 percent elongation in 2^'. 



















.36 







Elongation of inch sections: ''.20*, ".16. 

Diameter at fracture, ".43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractiu^d 1".15 from the neck. 

Appearance of fracture, fine granular; silky center. 



17253—08 8 
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AALLBOAD MATESIAL. 



No. 8412. 



Specimen from head. 

Marks, H-91. 

Diameter, ''.505. 

Sectional area, .20 square inch. 

Ganged length, 2", 



loadsper 
square 
inch. 


In gauged length. 




Elonga- 
tion. 


Set. 


Remarks. 


Pwi.nd9. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
66,000 
70,000 
80,000 
90,000 
100,000 
110,000 
115,500 



Inch, 
0. 
.0003 

.0006 

.0020 

.0030 

.0035 

.0099 

.0043 

.0044 

.0059 

.0066 

.0077 

.0087 

.0099 

.0108 

.0168 

.0230 

.05 

.06 

.065 

.11 


/ndk. 

a 

0. 


Initial load. 










.0008 
.0006 






Elastic limit. 








































Tensile strength. 

— 18 per cent elongation In 2". 








.36 







Elongation of inch sections: ".18, ''.IS*. 

Diameter at fracture, ".42; area, .1385 square inch. 

Contraction of area, 30.7 per cent. 

Fractured 1".20 from the neck. 

Appearance of fracture, fine granular; silky center. 



BAILBOAD MATXBIAL. 

No. 8413. 
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Specimen from head. 

Marks, H-91. 

Diameter, ^.505. 

Sectional area, .20 square inch. 

Gauged length, 2". 



loft^iper 
■quare 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Po»iMi«. 
1,000 
5,000 
10,000 
30,000 
40,000 
46,000 
50,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 


Indk, 

a 

.0003 
.0005 

.0010 

.0025 

.0090 

.0036 

.0040 

.0042 

.0045 

.0047 

.0064 

.0062 

.0070 

.0079 

.0089 

.0134 

.0006 

.04 

.06 

.08 

.13 


/nc*. 

a 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 

- 18 per cent elongation in 2^'. 






0. 
.0008 














50,000 




60,000 




70,000 
80,000 
90,000 
100,000 
110,000 
115,500 

1 
















.36 







Elongation of inch sections: ^.15, .21*. 

Diameter at fracture, ^.43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured 1^.28 from the neck. 

Appearance of fracture, fine granular; silky center. 
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BAILBOAD MATEBIAL. 



No, 8414. 

Specimen from head. 

Marks, H-91. 

Diameter, ^.505. 

Sectional area, .20 square inch. 

Gauged length, 2^. 



squaxQ 
inch. 


In gauged length. 


1 


Elonga^ 
tion. 


Set. 


Remarks. 


Pounds. 

1,000 

5,000 

10.000 

30,000 


Inch. 

0. 
.0003 
.0006 
.0020 


Inch. 

0. 
0. 


Initial load. 




Elastic limit. 


40,000 .0025 
45,000 ' .0030 
50,000 , .0034 
51.000 , .0035 
52,000 1 .0037 
53.000 .0030 
54,000 .0041 
55,000 .Om 
56,000 , .0060 




6. 

0. 














1 57,000 .0070 




• 

Tensile strength. 

-18.5 per cent elongation in 2*. 


58,000 .0070 




50,000 : .0005 
60,000 .0107 
65,000 .0165 
70,000 .0225 
80,000 .04 
00,000 .06 
100,000 ' .07 
110,000 1 .12 


















115,000 









.37 









Elongation of inch sections, "AQ, '^.21*. 

Diameter at fracture, '^.43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured I'^.OG from the neck. 

Appearance of fracture, fine granular; silky center. 

TABULATION OF TENSION SPECIMENS FROM STEEL RAILS. 

Diameter of specimens, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Num- 
ber of 
test. 


Marks. 


Loca- 
tion of 
speci- 
men. 


Elastic 

limit per 

square 

inch. 


Tensile 

strengh 

per square 

inch. 


Elonga- 
tion m 
2 inches. 


Con- 
trac- 
tion of 
area. 


Elongation 
of Inch sec- 
tions. 


Appearance ot 
fracture. 








Pounds. 


Pounds. 


Percent. 


PereL 


m m 




8400... 


H-01.... 


Head. 


60,000 


116,500 


17.5 


71 A 


.17, .18 


Fine granular; 

silky spot. 
Fine granular; 


8410... 


B-01.... 


Base.. 


(«) 


115,500 


17.6 


21. i 


.15, .20* 


















sUky center. 


8411... 


B-01...- 


...do.. 


56.000 


116,000 


18.0 


27 A 


.20*, .16 


Do. 


8412... 


H-01.... 


Head. 


54.000 


115,500 


18.0 


30.7 


.18, . 18» 


Do. 


8413... 


H-01.... 


...do.. 


55,000 


115,500 


18.0 


27.4 


.15, .21* 


Do. 


8414... 


H-01.... 


...do.. 


54,000 


115,000 


18.5 


27.4 


.16, .21« 


Do. 



a Between 50,000 and 55,000 pounds per square inch. 



ENDURANCE OF ROTATING SHAFTS. 
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BNDUBAKOB OK ROTATING SHAFTS. 

No. 388. 
Mar^, .82 C. 

Cktutier steel bar; 0.82 per cent carbon. Hot-rolled bar. 
Diameter, 1^. Speed or rotation, 500 per minute. 
Length between end supports, 33^. 
Loaded over 4^ length at middle. 
Deflections measured on chord of 10^. 
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llazl- 

mimi 
fiber 
etiess 
per 
eqiure 
inch. 


Number of rotatlona. 


MlGrometer readings for 
deflectlona. 


De- 
flec- 
tions. 


^ 


Remarks. 


Snooeasive. 


Total. 


On 

line. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


POWMb. 

40,000 
40,000 
40,000 
40,000 


45,062,670 
56,806,940 
41, 987,870 


58,140,730 
103,203,390 
160,012,830 
202,000,000 


Inch. 


Inch. 


Inch, 


Inch, 


Inch. 


Reported In 1904. 

Reported in 1906. 

Reported in 1906. 

Bar not ruptiued. 
Removed from 
testing machine. 












1 


' 






1 1 




! 


1 

1 



No. 405. 
Marks, 1.09 C. 

Gautier steel bar; 1.09 per cent carbon. Hot-rolled bar. 
Diameter, I''. Speed of rotation, 500 per minute. 
Length between end supports, 33^. 
Loaded over 4" length at middle. 
Deflections measured on chord of 10^. 



llazl. 

flbnr 
stress 

per 

iocb. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
fleo- 
tions. 


Sets. 


Remarks. 


SuooessiTe. 


Total. 


On 
line. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds. 
35,000 
35,000 
35,000 


'67,'424;296' 
60,500,610 


12,878,430 
70,300,720 
130,900,830 




Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Reported in 1906. 
Reported in 1906. 
Bar not ruptured. 
StUl running. 


















::::::::;.:::: 


1 








1 
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BNDURANOK OF ROTATING SHAFTS. 



No. 411. 
Marks, T-65. 
Railroad rail head. 

Diameter, l". Speed of rotation, 500 per minute. 
Length between end supports, 33^. 
Loaded over 4^ length at middle. 
Deflections measured on chord of 10^. 



Mazi- 
mum 
fiber 
Btreas 

per 
square 
Inch. 


Number of rotations. 


Micrometer readings for 
deflectionis. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Suooesfllye. 


Total. 


On 

Une. 


Un- 
load- 
ed. 


Load- 
ed. 

Inch. 


Un- 
load- 
ed. 

IndL 


Pounds. 
40,000 

40,000 
45,000 
45,000 
45,000 
46,000 
50,000 
60,000 
60,000 
50,000 
50,000 
55,000 
56,000 
65,000 
55,000 
55,000 
60,000 
60,000 
60,000 
00,000 
60,000 
60,000 




67,026,460 
78,407,690 




Inch. 


Inch. 


Inch, 


Reported in 1906. 


20,482,130 


a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 


.1660 
.1660 

.1560 
.1660 

.1660 
.1561 

.1660 
.1661 

.1561 
.1561 

.1662 
.1562 

.1559 
.1563 

.1663 
.1561 

.1662 
.1562 

.1565 
.1662 

.1664 
.1662 

.1565 
.1565 

.1668 
.1565 

.1662 
.1566 

.1568 
.1667 

.1568 
.1570 

.1567 
.1570 

.1575 
.1570 

.1549 
.1577 

.1583 
.1572 


.1228 
.1228 

.1187 
.1180 

.1184 
.1191 

.1182 
.1180 

.1182 
.1187 

.1145 
.1142 

.1138 
.1143 

.1146 
.1142 

.1145 
.1142 

.1138 
.1135 

.1096 
.1096 

.1006 
.1092 

.1096 
.1097 

.1093 
.1095 

.1094 
.1006 

.1052 
.1060 

1052 
.1051 

.1042 
.1045 

.1039 
.1043 

.1048 
.1043 


.1569 
.1660 

.1660 
.1660 

.1560 
.1660 

.1660 
.1660 

.1560 
.1660 

.1669 
.1669 

.1669 
.1558 

.1560 
.1658 

.1660 

.1567 

.1560 
.1658 

.1664 
.1666 

.1665 
.1555 

.1667 
.1554 

.1666 
.1663 

.1566 
.1654 

.1553 
.1550 

.1652 
.1649 

.1552 
.1547 

.1543 
.1545 

.1549 
.1541 


.0831 
.0332 

.0373 
.0370 

.0376 
.0860 


.0001 
0. 

0. 
.0001 

0. 
.0001 





78,407,690 


100 


78,407,690 


1,000 


78,406,690 


.0378 'a 
.0871 .0001 

.0878 1 .0001 
.0873 .0001 


10,000 


78,418,690 





78,418,090 


.0414 
.0417 

.0421 
.0415 

.0414 
.0416 

.0414 
.0415 

.0422 
.0423 

.0469 
.0460 

.0460 
.0463 

.0461 
.0457 

.0462 
.0458 

.0461 
.0459 

.0501 
.0500 

.0500 
.0496 

.0510 
.0502 

.0504 
.0502 

.0501 
.0498 


.0003 
.0003 

0. 
.0005 

.0003 

.0003 

.0003 
.0006 

.0006 

.0004 

.0010 
.0007 

.0010 
.0010 

.0011 
.0011 

.0007 
.0013 

.0003 
.0013 

.0016 
.0020 

.0015 
.0021 

.0023 
.0023 

.0006 
.0032 

.0034 
.0031 


100 


78,418,790 


1,000 


78,419,790 


10,000 


78,429,790 


206,430 


78,636,220 





78,638,220 


100 


78,636,320 


1,000 


78,639,320 


10,000 


78,640,320 




165,150 


78,804,470 







78,804,470 


Bar ruptured IV' 
south of the south 
edge of north mid- 
die bearing. 


100 


78,804,570 


1,000 


78,805,670 


10,000 


78,815,570 


100,000 


78,915,670 


91,000 


79,007,170 













ENDURANCE OF ROTATING SHAFTS. 

No. 412. 

Marks, .34 C. 

Gautier steel bar; 0.34 per cent carbon. Hot-rolled bar. 

Diameter, I''. Speed or rotation, 500 per minute. 

Length between end supports, 33^. 

Loaded over 4^^ length at middle. 

Deflections measured on chord of lO'^. 
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Mazl- 
mom 

fiber 
stress 

per 
square 
Inch. 


Number of rotations. 


Miorometer readii^^ 
for deflections. 


De- 

flec- 
tions. 


Sets.- 


Remarks. 


SoooesalTe. 


Total. 


On 
line. 


Un- 
load- 
ed. 


Load- 
ed. 


Uft- 

load- 

ed. 


.Pound*. 
40,000 




35,061,500 
63,432,700 

63,667,320 




Inch. 


Inch. 


Inch. 


Inch. 


Inch, 


' Reported in 1006. 

Bar run hot ;mlddle bear- 
ings meltejl. Bar scored 
at center from head of 
screw that holds up 
middle bearing fixture; 
bar also scored at the 
south middle bearing. 
New bearings put In 
and test resumed. 

Bar ruptured midway 
between middle bear- 
ings, at a score marlc 
made by head of screw 
which holds up middle 
bearing fixture. 


40,000 
40,000 


28,371,200 
234,820 





































No. 413. 

Marks, AM-834-10-2. 

Amorphous steel bar. 

Diameter, l'^. Speed of rotation, 500 per minute. 

Length between end supports, 33^^. 

Ix)aded over 4^ length at middle. 

Deflections meastu*ed on chord of 10^. 



Kaxi- 
mum 
fiber 
•tress 

per 
square 
inch. 


Number of rota- 
tions. 

r 


Micrometer readings for 
deflections. 


De- 

fleo. 
tions. 


Sets. 

Inch. 
0. 
.0008 

.0002 
.0002 

0. 
.0002 

0. 
.0001 

a 

.0002 


Remarks. 


Succes- 
sive. 


Total. 


On 
UnsL 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Peimd.. 
40,000 

40.000 

40,000 

40,000 

40,000 








a 
b 

S 

a 
b 

a 
b 

a 
b 


Inch. 
.1566 
.1668 

.1680 
.1667 

.1680 
.1666 

.1682 
.1662 

.1683 
.1661 


Inch. 
.1239 
.1228 

.1245 
.1221 

.1247 
.1224 

.1264 
.1220 

.1250 
.1220 


Inch. 
.1566 
.1660 

.1578 
.1565 

.1680 
.1563 

.1582 
.1551 

.1583 
.1549 


Inch. 
.0327 
.0332 

.0334 

.0333 
.0328 

.0328 
.0331 

.0333 
.0329 




1.000 


1,000 


Bar running hot. 


10,000 


11,000 


100,000 


111,000 




138,170 


249,170 
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ENDUBAKOE OK ROTATING SHAFTS. 

No. 413 — Continued. 



Mazl- 
fiber 

8trM8 

per 
square 
Inch. 


Number of rota- 
tions. 


ICicroxneter readings for 


De- 
flec- 
tions. 


Seta. 


1 

Remarks. 


Sucoes- 
aive. 


Total. 


On 
line. 


Un- 
load- 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds, 
40,000 

40,000 

40,000 

45,000 

45,000 

45,000 

45,000 

45,000 
50,000 

50,000 

50,000 

50,000 

50,000 
55,000 

55,000 

55,000 

55,000 

60,000 

60,000 

60,000 

60,000 

60,000 





240,170 


a 

b 

a 
b 

a 
b 

• 
a 
b 

I 

a 
b 

a 
b 


Inch. 

.1587 

.1561 

.1586 
.1555 

.1585 
.1551 

.1SB6 
.1561 

.1586 
.1550 

.1586 
.1550 

.1586 
.1550 


Inch, 

.1257 

.1220 

.1252 
.1220 

.1255 
.1218 

.1210 
.1177 

.1211 
.1182 

.1213 
.1180 

.1212 
.1174 


Inch. 

.1584 

.1560 

.1686 
.1564 

.1586 
.1540 

.1584 
.1549 

.1584 
.1549 

.1584 
.1549 

.1585 
.1548 


Inch, 
.0327 

.0330 

.0333 
.0334 

.0331 

.0374 
.0372 

.0373 
.0367 

.0371 
.0360 

.0373 
.0374 


Inch. 
.0003 

.0001 

a 

.0001 

a 

.0002 

.0002 
.0002 

.0002 
.0001 

.0002 
.0001 

.0001 
.0002 


After resting 24 hours. , 
Bar bent to one side. 

1 


213,040 


402,210 


37,790 


500,000 





500,000 


1 


1,000 


501,000 




10,000 


511,000 




80,000 


600,000 


. 


2,800 



602,800 
602,800 




a 
b 

a 
b 

a 
b 

a 
b 


.1587 
.1550 

.1588 
.1551 

.1585 
.1549 

.1505 
.1542 


.1172 
.1138 

.1174 
.1137 

.1168 
.1130 

.1181 
.1128 


.1586 
.1546 

.1587 
.1548 

.1586 
.1545 

.1504 
.1538 


.0413 
.0408 

.0413 
.0411 

.0417 
.0415 

.0413 
.0410 


.0004 

.0001 
.0003 

a 

.0004 

.0001 
.0004 




1,000 


603,800 




10,000 


613,800 




100,000 


713,800 




16,400 



730,200 
730,200 




a 

b 

a 
b 

a 
b 

' a 
b 

a 
b 

a 
b 

a 
b 

a 
b 


.1697 
.1542 

.1506 
.1543 

.1697 
.1542 

.1607 
.1533 

.1609 
.1534 

.1601 
.1535 

.1611 
.1534 

.1623 
.1526 


.1136 
.1091 

.1138 
.1084 

.1141 
.1078 

.1148 
.1078 

.1105 
.1045 

.1103 
.1040 

.1107 
.1042 

.1114 
.1013 


.1596 
.1538 

.1594 
.1537 

.1505 
.1638 

.1603 
.1526 

.1602 
.1625 

.1600 
.1526 

.1602 
.1525 

.1612 
.1512 


.0459 
.0447 

.0456 
.0453 

.0454 
.0460 

.0456 
.0448 

.0497 
.0480 

.0497 
.0486 

.0496 
.0483 

.0496 
.0499 


.0002 
.0004 

.0002 
.0006 

.0002 
.0004 

.0004 
.0007 

.0007 
.0009 

.0001 
.0000 

.0009 

.0000 

.0011 
.0014 


i 


1,000 


731,200 




9,000 


740,200 




90,000 


830,200 







830,200 


1 
1 


1,000 


831,200 


Bar ruptund ".50 north 
of the north edge of 
south middle bearing. 


10,000 


841,200 


100,000 


041,200 


144,260 


1,065,460 















BNDUBANOE OF ROTATING SHAFTS 

No. 414. 

MarkSjSO-90-2-11. 

Sorbitic steel bar. 

Diameter, 1^. Speed of rotation, 500 per minute. 

Len^h between end supports, 33^. 

Loaded over 4^ length at middle. 

Deflections measured on chord of 10^. 
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fiber 
■tress 

per 
square 

inch. 



Number of rota- Micrometer readings for 
tions. deflections. 



Succes- 



Total. 



On 

line. 



Un- 
load- 
ed. 



Load- 
ed. 



• Un- 
load- 
ed. 



Dfr. 
fleo> 
tions. 



Sets. 



Remarks. 



«,000 



40,000 
40,000 
40,000 
40,000 
45,000 
45,000 
46,000 
45^000 
50,000 
50,000 
50,000 
50,000 
55,000 
55,000 
55,000 
55,000 
60,000 
«>,000 
60,000 
60,000 



1,000 
10,000 



1,000 
11,000 



100,000 
3»,000 



110,000 
500,000 



L 




1,000 



500,000 
501,000 



10,000 
80,000 



511,000 
000,000 






600,000 


1,000 


601,000 


10,000 


611,000 


89,000 


700,000 





700,000 


1,000 


701,000 


10,000 


711,000 


80,000 


800,000 





800,000 


1,000 


801,000 


10,000 


811,000 


66,570 


870,570 



Inch, 
.1560 
.1571 

.1566 
.1573 

.1564 
.1673 

.1664 

.1574 

.1566 
.1573 

.1565 
.1575 

.1565 
,1574 

.1664 
.1575 

.1563 
.1575 

.1566 
.1575 

.1560 
.1577 

.1560 
.1578 

.1558 
.1581 

.1562 
.1581 

.1563 
.1581 

.1540 
.1680 

.1568 



.1566 
.1505 



.1563 
.1509 



.1575 
.1508 



Inch. 
.1235 



.1252 



.1230 
.1260 



.1231 
.1245 



.1233 
.1260 



.1190 
.1200 



.1192 
.1206 



.1190 
.1205 



.1194 
.1200 



.1150 
.1172 



.1145 
.1167 



.1151 
.1160 



.1146 
.1171 



.1106 
.1140 



.1107 
.1135 



.1007 
.1140 



.1068 
.1123 



.1050 
.1065 



.1047 
.1066 



.1040 
.1075 



Inch. 

.1567 
.1560 

.1566 
.1570 

.1564 
.1571 

.1563 
.1573 

.1564 
.1572 

.1563 
.1572 

.1564 
.1572 

.1563 
.1572 



.1573 



.1563 
.1673 



.1560 
.1574 



.1560 
.1575 



.1558 
.1578 



.1558 
.1577 



.1558 
.1577 



.1549 
.1578 



.1548 
.1572 



.1545 
.1573 



.1543 
.1573 



.1538 
.1565 



Inch. 
.0332 
.0316 



.0331 
.0318 



.0334 
.0321 



.0331 
.0322 



.0373 
.0372 



.0372 
.0367 



.0373 
.0367 



.0360 
.0373 



.0407 
.0401 



.0415 
.0407 



.0400 
.0415 



.0413 
.0407 



.0450 
.0437 



.0451 
.0442 



.0452 
.0438 



Inch. 
.0002 
.0008 

0. 
.0003 



.0002 



.0001 
.0001 



.0001 
.0001 



.0002 
.0003 



.0001 
.0002 



.0001 
.0003 



.0002 



.0002 
.0002 



a 

.0003 



.0003 



.0003 



.0004 
.0004 



.0006 
.0004 



.0460 
.0449 



.0495 
.0488 



.0496 
.0487 



.0496 
.0490 



.0011 

.0020 
.0021 

' .0020 
, .0022 

.0020 



.0037 
.0033 



Bar niptared 1" JO soath 

I of the south edge of 

north middle beanng. 
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ENDURANCE OF ROTATING SHAFTS, 
No. 416. 



Marks, AM-«34-10-l. 

Amorphous steel bar. 

Diameter, l'^. Speed of rotation, 600 per minute. 

Length between end supports, SS'^. 

Loaded over 4* length at middle. 

Deflections measured on chord of 10^. 



Mazi- 

fiber 

stress 

per 

square 

Inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 




Suooes- 
slve. 


Total. 


On 
line. 


Un- 
loaded. 


Load- 
ed. 


Un- 
loaded. 


Remarks. 


Poundt. 
40,000 

40,000 

40,000 

40,000 
40,000 








a 
b 

a 
b 

a 
b 

a 
b 


Inch. 
.1573 
.1573 

.1572 
.1674 

.1570 
.1675 

.1570 
.1674 


Indi. 
.1239 
.1265 

.1240 
.1260 

.1236 
.1247 

.1241 
.1260 


Inch, 
.1570 
.1571 

.1671 
.1572 


Inch. 
.0331 
.0316 

.0331 

.0322 


Inch. 
.0003 
.0002 

.0001 
.0002 

a 

.0002 

0. 
.0001 




1,000 


1,000 




10,000 


11,000 


.1570 .0335 
.1573 .0326 

.1570 .0329 
.1573 ' .0323 


Bar not ruptured. 
Still running. 


80,000 


100,000 


45,286,500 


45,388,500 














No. 416. 

Marks, SO-1-98A-11. 

Sorbitic steel bar. 

Diameter, 1", Speed of rotation, 500 per minute. 

Length between end supports, SS". 

Loaded over V length at middle. 

Deflections measured on chord of lO'^. 



Maxi- 
mum 
flber 
stress 
per 
square 
inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


.De- 
•fleo- 
tions. 


Sets. 


Remarks. 


Succes- 
sive. 


Total. 


On 
line. 

Inch. 
a 
b 

a 
b 

a 
b 

a 
b 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Pottfids. 
40,000 

40,000 

40,000 

40,000 

40,000 








Inch, 
.1682 
.1686 

.1587 
.1681 

.1600 
.1574 

.1603 
.1676 


Inch. 
.1262 
.1261 

.1268 
.1265 

.1260 
.1244 

.1264 
.1246 


Inch. 
.1581 
.1582 

.1586 
.1680 

.1600 
.1671 

.1690 
.1674 


Inch. 
.0329 
.0331 

.0327 
.0326 

.0327 

.0326 
.0329 


Inch. 
.0001 
.0004 

.0002 
.0001 

0. 
.0003 

.0003 
.0002 


Bar ran hot. 
Bar not ruptursd. 


1,000 


1,000 


10,000 


11,000 


89,000 


100,000 


37 426.170 


37,625,170 













ENDUSANOE OF BOTATIKG SHAFTS. 

No. 417. 

Marks, .73 C. 

Gautier steel bar; 0.73 per cent carbon. Hot-rolled bar. 

Diameter, 1^. Speed of rotation, 500 per minute. 

Len^h between end supports, 33^ 

Loaded over 4^ length at middle. 

Deflections measured on chord of 10^. 
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Haxi- 

fiber 
stress 

per 
sqoate 
inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Seta. 


Remarks. 


Suoces- 
sive. 


Total. 


On 
Une. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


PtmndM 
40,000 

40,000 

40,000 

40,000 

40,000 








s 
b 

a 
b 

a 
b 

a 
b 


Inch, 
.1673 
.1676 

.1672 
.1676 

.1673 
.1676 

.1673 
.1676 


Inch 
.1260 
.1263 

.1248 
.1263 

.1247 
.1260 

.1250 
.1260 


Inch. 
.1573 
.1676 

.1672 
.1676 

.1673 
.1676 

.1673 
.1676 


Inch. 
.0323 
.0322 

.0324 
.0322 

.0326 
.0326 

.0323 
.0326 


Inch. 
0. 
0. 

0. 
0. 

0. 
0. • 

0. 
0. 




1,000 


1,000 


Bar not ruptured. 
Still nmnlng. 


0,000 


10,000 


00,000 


100,000 


23,013,060 


24,013,050 












1 
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CEMENT. 

TEMPERATURES ACQUIRED BY PORTLAND CEMENTS 

WHILE SETTING. 
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KAXDniM TEMPEEATTTSES ACQUIEED BT POETLAim OEMEETS 

WHILE SETTIHO. 

Observations made on 12-mch cubes, temperatures being deter- 
mined at the center of the cubes. Samples gauged with 25 per cent 
of water, by weight. 

The ages of the cements between time of grinding and of making 
these oteervations are shown in the column headed^ 'Age of ma- 
terial." Several of the cements here represented were 6 years old. 
Earlier observations on the same material may be foimd in Tests of 
Metals, etc., 1901. Hie others were of comparatively recent grinding. 



No. of 
diagnun. 


Brand. 


Age of material. 


temper- 
atures 
acquired. 




Alpha (new) .'' 


Years. Mos. 


Dayt. 


•<7. 
10a26 

73.0 
101.0 

9S.0 

85.0 
75.5 
92.0 
815 

86.0 
87.0 
89.0 
04.0 

78.0 
06.26 
02.25 

83.0 
60.5 
99.0 
83.0 

03.5 
79.0 
83.5 

62.0 
63.5 
85.0 


Alpha (old) 


6 






Ell 






PAnnaylvania 








Edison 








Owl 




1 
2 


13 


H^ ninmoTid . 












1 
1 


11 
24 
26 
2 


Old Dnmrnion. . . 1 


Pflnn- Allmi 




VnV^fWftA 




1 


Chicago AA 




Bandosky 








Wolverine 








Olant 




2 

1 


10 



Baylor's 




WhitehaD (new) 




WhitAhAll (old) . 
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CEMENT. MISCELLANEOUS. 

CUBES WHICH SET IN AIB JIVE YEAES OR MORE— SOME 

AT ORDINARY ATMOSPHERIC TEMPERATURE, 

OTHERS AT DIFFERENT TEMPERATURES, 

ATMOSPHERIC AND ZERO FAHR. 
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2-INCH CUBES OF NATURAL CEMENT. SET IN AlR 6 YEARS. 
CRACKS DEVELOPED DURING SEAbOMNG. 
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CONCRETE AND MORTAR COLUMNS. 

PLAIN AND REINFORCED WITH LONGITUDINAL BARS, 

WIRE HELIXES AND HOOPS, THE LATTER WITH 

AND WITHOUT LONGITUDINAL BARS. 

REfiNFORCING HOOPS FURNISHED BY MR. R. A. GUM- 
MINGS, PITTSBURG, PA.; WIRE HELIXES AND 
OTHER MATERLAlL FOR COLUMNS OF THE 
HENNEBIQUE TYPE FURNISHED BY 
MR. R. BAFFREY, NEW YORK. 
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OONOBETE AND KORTAR OOLUMNB. 

No. 1796. 



1:0:7 Mixture. 

Plain column, without reSnforcing metal. 




Composition, by volume: S^or's Portland cement. 1; sand, 0; 
trap rock (crusher dust), 7. Water, 86.4 per cent or cement, by 
weight. 

/^e, set in air, 7 months 17 days. 

Weight of column, total, 1,063 pounds. 

Weight of concrete, 1,063 pounds — 132.2 pounds per cubic foot. 

Hei^t of column, 95.95 inches. 

Sectional area, 12^ X 12^.06 » 144.72 square inches. 

Gauged length, 50^. 



Applied loAda. 




RMBtfkl. 


TotaL 


PerMmaie 


Compiw- 
•lon. 


Set. 


PomimU. 
14,478 

21,708 
28 944 
80,180 
48 410 
60,063 
67 888 

73,800 
79,690 
80;833 


PowHdt. 
100 

160 
300 
360 
300 
860 
40O 
460 
600 
660 
000 

000 

060 


a 
.wo 

.0008 
.0096 
.0129 
.0106 
.0211 
.0269 
.0316 
.0870 

.0808 

.0477 


IndL 

a 

.0008 
.0009 

.0017 
.0037 
.0089 
.0060 
.0070 
.0093 
.0123 
.0164 

.0176 


teettng. *^ 

B (I0a-000)«-l»120/)00 pocmdi per aqnan Inob. 
Ultimate itrBngtli. 


94,008 

ioi;ao4 

108,640 


700 -OK44 




760 

000 
000 


.0721 

.0664 

.0068 


.0880 

.0997 
.0401 







OONOBETE AND MOBTAR COLUMNS. 

No. 1792. 

1:0:8 Mixture. 

Plain column, without reenforcing metal. 
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/&OS 



Composition, by volume: Saylor's Portland cement, l;'sand, 0; 
trap rock (crusher dust) , 8. Water, 80 per cent of cement, by weight. 
Age, set in air, 7 months 14 days. 
Weight of column, total, 1,063 pounds. 

Weight of concrete, 1,063 pounds^ 131.7 pounds per cubic foot. 
Hei^t of column, 96.25 inches. 
Sectional area, 12''.03xl2''.04» 144.84 square inches. 
Ghiuged length, 50^. 





In Ksnged length. 


ReniArka. 


Total. 


Penqnare 
Incn. 


Comprw- 
ilon. 


8«t. 


14,484 

21,780 
28 968 
36,210 

60|604 
67:936 

S'S 
72,fi0 

79,662 

86,004 


100 

160 
309 

2G0 
800 
360 
400 
460 
600 
660 
600 

600 

660 
697 


a 

.0026 
.0066 
.0093 
.0133 
. .0189 
.0260 
.0330 
.0399 
.0626 
.0686 

.0746 

.0976 


a 

.0010 
.0019 
.0088 
.0061 
.0074 
.0106 
.0188 
.0194 
.0274 
.0094 

.0440 


Initial load. Loaded with 14,000 pounda before 
testing. *^ 

E (100-600) -869,000 poundi per square inch. 
Ultimate strength. 


94,146 
101,100 









Column failed at middle of height, 
dinal cracks. 



Opened oblique and longitu- 
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OONCBBTB AND HOBTAR OOLUMNB. 
No. 1812. 



1 : : 2 Mixture. 

Plain column, without refinforcing metal. 




-/a^y 



Composition, by volume: Alpha cement, 1; sand. 0; trap rock (|' 
to ^^), 2: Water, 26.2 per cent of cement, by wei^t. 
Ape, set in air, 9 months. 
Weight of column, total, 1,307 pounds. 

Weight of concrete, 1,307 pounds — 150.7 pounds per cubic foot. 
Hei^t of column, 96.47 inches. 
Sectional area, 12''.43X12''.50» 155.38 square inches. 
Gauged length, 50^. 



AppUedloftda. 


In gauged IflDgth. 


BcmarkB. 

* 


ToUl. 


Peraqoare 


Compxes- 

SiOD. 


Set. 


Pound*. 
16,688 

23,307 
31,076 
38 846 
46,614 
64,383 
62,i62 
60,021 
77,660 
86 460 
03,228 


Pound*. 
100 

160 
200 
260 
300 
360 
40O 
460 
600 
660 
600 

600 

660 
700 
760 
800 
860 
000 
060 
1,000 

«00 

600 

1,100 
1,200 
1300 
1,400 
1,600 

600 

600 

1,600 
11700 


Inch. 
0. 

.0000 

.0018 
.0010 
.0026 
.0032 
.0040 
.0046 
.0064 
.0060 
.0066 

.0066 

.0074 
.0081 
.0068 
.0004 
.0101 
.0100 
.0116 
.0121 

.0074 
.0074 

.0136 
.0160 
.0166 
.0181 
.0106 

.0062 
.0062 

.0300 
.0323 


Inch. 
0. 

.0003 

.0001 
.OOQB 
.0008 
.0004 
.0006 
.0006 
.0006 
.0007 
.0000 

.0000 


loitiai lOMl. Loaded with 10*000 pounda be- 
fore teetiqg. 

E (UNMX»)-4.386.000 pomidtper squam iaoli. 

E (600-1,000) -4.000.000 poonda per aqoare lnoix. 
E (1.000-1,600)-8,731.000 pomids per equan 


100,007 
108,766 
116,636 
124,304 
133,073 
130,842 
147,611 
166,380 














.0014 

.0014 
.0013 




170,018 
186,466 
301,004 
217,632 
233,070 








.0021 

.0021 
.0021 




248,606 
264,140 







OOHCBBTE AKD MOBTAB OOLUMJrS. 

No. 1812— Contiaued. 
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AppUed loads. 


Ingaugedlowtli. 


Remarks. 


Total. 


Per so nan 


Comprea- 
gton. 


Set. 


PowuU. 

278,084 

206,222 

• 310,700 


Ptmndt. 
1,800 
1,900 
2,000 

000 
000 

2,100 
2200 
2|30O 
240O 
2;500 

000 

000 

2,000 
2,700 
2,800 
2900 
3,000 

000 
000 

100 
000 
1,000 
1,500 
2,000 
2I5OO 


Inch. 
.8830 

.0208 

.0008 
.0008 

.0288 
.0308 

.0314 
.0328 
.0344 

.0104 
.0103 

.0380 
.0377 
. .0308 
.0410 
.0125 

.0116 
.0115 


Inch. 


E (1.500-2,000)-3,846.000 pounds per square 
Inch. 

E (2.00(h2,500)-3.788.000 pounds per square 
loch. 

E (2.500-3.000) -3,521.000 pounds per square 
inch. 

After resting haU an hour under initial load. 
Maximum load applied. 




.0020 

.0088 
.0088 




326,208 
341,836 
367,874 
373,012 
3881490 








.0080 
.0086 




403,988 
419,526 
436,064 
490,002 
406,140 








.0040 

.0048 
.0048 

.0-)42 








.oiio 




.0108 






.0238 
.0300 
.0364 
.0310 
.0853 
.0187 
.0125 














2,000 






1500 

1,000 

000 

5,140 










.0050 


800,000 







Additional micrometer observations after the column had been 
loaded with 800,000 pounds, the maximum load of the testing 
machine. 



I 1 

AppUed loads. In gauged length. 

1 


Remarks. 


TotaL 


Per square 


Compres- 


Set. 


Poitikls. 


Pounds. 

100 

000 

000 

1,000 

1,500 

2000 

2500 

3,000 

3,500 

4,000 

3,500 

3,000 

2,500 

2,000 

1,800 

1,000 

000 

100 

100 


Ineh, 

a 

.0081 


Inch. 

a 


Micrometer reset at sero. 

After rest of 5 minutes. 
After rest of 10 minutes. 






.0081 
.0148 
.0235 

.oen 

.0380 
.0465 
.0530 





1 



















. . 








.0611 
.0664 
.0006 
.0444 
.0875 
.0808 
.0218 
.0138 
























1 






.0021 
.0012 
.0010 

















Test discontinued. No apparent injury done the column. 
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GONOBETE AND MORTAR COLUMK8. 

No. 1788. • 



1:0:3 Mixture. 

Plain column^ without regnforcinp; metal 




/;iJ<y 



Composition, by volume: Alpha cement, 1; sand. 0; trap rock (J* 
to i''), 3. Water, 39.3 per cent of cement, by weignt. 
A^e, set in air, 8 months 5 days. 
Weight of column, total, 1,286 pounds. 

Weight of concrete, 1,286 pounds = 149.4 poimds per cubic foot. 
Heignt of column, 96.35 inches. 
Sectional area, 12''.35X12''.50 = 154.38 square inches. 
Gauged length, 50'^. 



Applied loads. 


In gauged length. 


Remarks. 


ToUl. 


Perimukie 


Compret- 
ilon. 


Set. 


PoiMid«. 
15,438 

23,157 
30,876 
38,505 
46,314 
54,033 
61,752 
60,471 
77,190 
84,909 
92,628 

100,347 
106,066 
115,785 
123,504 
131,223 
138,942 
146,661 
154,380 


Pottfid«. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 


IfUh, 

0. 

.0008 

.0017 
.0025 
.0034 
.0040 
.0050 
.0060 
.0068 
.0078 
.0089 

.0098 
.0108 
.0118 
.0129 
.0140 
.0150 
.0162 
.0174 

.0110 
.0110 

.0197 
.0221 
.0247 
.0278 
.0304 

.0151 
.0149 

.0338 
.0376 


0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0008 
.0010 
.0011 
.0013 
.0015 


Initial load. Loaded with 14, 000 pounds befon 
E (100-600) -3,378,000 pounds per square inch. 














.0030 

.0030 
.0030 


E (600-1.000) -2.857,000 pounds per square indi. 






160,818 
185,256 
200,694 
216; 132 
231,570 


1 




, 




1 






.0063 

.0063 
.0061 


£ (1,000- 1,500) -2, 577, 000 pounds per square 1 
Inch. 1 

1 






247,008 




262,446 












OONOBBTS AND MOBTAB OOLUMNS. 

No. 1788— Continued. 
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InfMgadlflQgtlL 


Rflmarln. 


Total. 


^•toSK*" 


ccjgr «-• 


' PtmrnOs, 

277, 8M 


1.80O • .OMD 


Inch. 


E (\Mf^2fitn)^^ll9flf» pounds per aquAN 
Ultimate ■trength. 


283,332 


1900 
3,000 

600 
600 

3,100 
3,300 

600 
600 

300 
100 
600 
800 

1,000 
800 
600 
400 
300 

2,fi30 


.0440 




308,760 


.0100 

.0331 

.0666 
.0635 

.0316 
.0816 

.0214 
.0366 
.0313 
.0369 
.0403 
.0373 
.0834 
.0386 
.0338 


.0131 

.0130 
.0137 

.0160 
.0198 

.0106 
.0196 




3M,196 
339,630 





































.0109 


389,000 


L 







Column failed by developing an oblique line of rupture at distance 
of 10* to 30* from upper end. 
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OOKOBETE AND MOBTAB GOLUMK8. 

No. 1791. 



1:0:4 Mixture. 

Plain column, without reinforcing metal. 




Composition, by volimie: Alpha cement, 1; sand. 0; trap rock {\' 
to Y)^ 4. Water, 34.9 per cent of cement, by weignt. 

A^e, set in air, 8 months 4 days. 

Weight of column, total, 1,168 pounds. 

Weight of concrete, 1,168 pounds = 135 poimds per square inch. 

Hei^t of colunm, 96.40 inches. 

Sectional area, 12^.50 Xl2*.40 = 155 square inches. 

Gauged length, 50". 

There were voids in this colimm, owing to the large deficiency of 
cement. 



Applied loadB. 


In ganged length. 


Remarks. 










Total. 


Per square 
Inch. 


Compree- 
■ion. 


Set. 




P<mfid«. 


Po«fid«. 


Inch. 


/ndk. 




15,600 


100 


0. 0. 


Initial load. Loaded with 11 ,000 pounds before 
testing. 


23,290 


150 


.0010 , .0007 




31,000 


200 


.0030 1 .0012 




38,750 


250 


.0060 > .0022 




46,600 


300 


.0060 .0029 




54,260 


350 


.0110 > .0035 




62,000 


400 


.0133 .0042 




60,750 


450 


.0160 ■ .0051 




77; SOO 


500 


.0188 .0062 




85,290 


550 


.0220 , .0072 




03,000 


600 


.0253 > .0084 


i: (100-600) -1.479,000 pounds per square ineb. 




600 
050 


.0362 
.0294 


.0091 




100,750 
106,500 
116,250 
124,000 
131,750 
13P,500 
147,250 




700 


.0820 






750 


.0363 






800 


.0406 






850 


.0454 






000 


.0515 






950 


.0577 






155,000 


1,000 


.0645 


.0389 


E (600-1,000) -l,070,000pounds per square inch. 




600 
600 

200 

400 
600 


.0508 
.0505 

.0330 
.0421 
.0504 


.0289 
.0289 





















CONOBETE AND MOBTAB COLUMNS. 

No. 1791 — Continued. 
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AppUedkMda. 


In gauged Iflogth. 




Tot-, •^lisr' 


^cS^ Set. 


Remarks. 


Poumdt. 


Pound*. 
800 
fiOO 


Inch. 
.0680 
.0630 


Inch. 


Ultl2iiate strength. 








400 
200 

l.OSO 
1,100 

000 
000 


.0400 
.0300 

.0786 
.0079 

.0700 
.0788 






.0803 


103,750 


170,000 


.0535 

.0532 
.0633 







Column failed near middle of height, opening an oblique fracture. 
Upon reloading, after the application of 1,100 poimds per square inch 
load, and observing behavior under 600 pounds per square inch, the 
column did not reach the maximum load, but failed under a total 
stress of 165,000 pounds. 
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OONCBBTE AND MORTAR OOLUMNS. 
No. 1790. 



1:0:1 Mixture. 

Plain column, without reinforcing metal. 



/S<W> 






.t 



Composition, by yolume: Alpha cement, 1; sand, 0; trap rock ii' 
to li^), 1. Water, 29.1 per cent of cement, by weight. 
A^e, set in air, 8 montns 11 days. 
Weight of column, total, 1,249 poimds. 

Weight of concrete, 1,249 pounds =* 143.7 pounds per cubic foot. 
Hei^t of colunm, 96.40 inches. 
Sectional area, 12*'.47X12''.49 = 155.75 square inches. 
Gauged length, 50^. 



AppUedloadi. 


I& gBXigfiA length. 


1 

1 


Total. 


Per square 


Compiw- 
sion. 


Set. 


Remarks. 


Pounds. 
15,675 

23,368 
31,160 

S;^ 

54,513 
62,300 
70,088 
77,875 
85,668 
08,450 


Pounds. 
100 

160 
200 
250 
300 
350 
400 
460 
500 
550 
600 

600 

650 
700 
750 
800 

850 

800 

050 

1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 


Inch. 
0. 

.0007 
.0015 
.0021 
.0028 
.0035 
.0043 
.0060 
.0058 
.0065 
.0073 

.0074 

.0083 
.0000 
.0000 
.0107 
.0114 
.0125 
.0133 
.0141 

.0084 
.0083 

.0156 
.0175 
.0101 
.0200 
.0227 

.0004 
.0003 


Inch. 
0. 

.0002 
.0008 
.0004 
.0005 
.0006 
.0007 
.0007 
.0008 
.0008 
.0000 

.0010 


Initial load. Loaded with 12,000 poonda before 
teeting. 

1 

1 

1 

E (100^600) -3.006.000 pounds per square ineh. ; 

E (60(^l,000)-3.270,000poundB per square tsdi. 

E (1.00O-1.500) -3.165,000 pounds per square 
inch. 


101,238 
100 025 
116,813 
124,600 

147,068 
155,750 














.0016 

.0015 
.0015 




171,325 
186,000 
202,475 
218,050 








283,625 


.0023 

.0022 
.0022 







GONCBETE AND MOBTAB COLUMNS. 

No. 1790— Continued, 
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Applied loads. 


In gauged length. 


Remarks. 


Total. ^"i^" 


Compres- 
sion. 


Set. 


PowMfo. Paunda. 
240,200 1,600 
364,775 1,700 
280,350 . 1.800 
206,985 l.flflO 


Inch. 
.0241 


IflCh. 


E (1,500-2,000) -3,205,000 pounds per square 
Inch. 

E (2.000-2.500) -3.165,000 pounds per square 
inch. 


.0260 
.0878 






.0205 
.0313 

.0333 
.0351 
.0368 
.0886 
.0406 

.0119 
.0120 

.0426 
.0448 
.0468 
.0487 
.0606 

.0140 
.0140 

.0685 
.0550 

.0140 
.0149 




311,500 

327,075 
342,650 
356,225 
373,800 
380,375 


2,000 

2,100 
2,200 
3,300 
2 400 
2.500 

600 
600 

2,600 
2,700 
2,800 
2,000 
3,000 

600 
600 

3,100 
3,200 

600 
600 

4,128 


.0031 








.0044 

.0043 
.0041 


1 


404,950 


420,585 




436,100 




451,675 




407,260 


.0062 
.OOtiO 


E (2,500-3.000)— 3.012,000 pounds per square 
inch. 




.0060 1 


482,825 






. 408,400 


f .0074 1 
i .0064 1 

.0064 


Bet after resting half an hour. 
Ultimate strength. 




643,000 






1 



Column failed near iipper end. Opened oblique and longitudinal 
cracks. A pyramidal fragment 22^ long was formed with base at 
upper end of column. I^n^tudinal fractures extended from the 
pyramidal fragment to the middle of the length of the column. 
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OONOftSTfi AND MOBTAB COLUMNS. 
No. 1813. 



1 ; : 1 Mixture. 

Plain column, without reinforcing metal. 




Composition, by volume: Alpha cement, 1; sand, 0; trap rock 
(J*' to li*'), 1. Water, 29.1 per cent of cement, by weight. 
A^, set in air, months days, 
l^ight of column, total, 1,262 pounds. 

Weight of concrete, 1,262 poimds^ 145.7 pounds per cubic foot. 
Hei^nt of column, 96.02 inches. 
Sectional area, 12^^.45 X 12^^.52 » 155.87 square inches. 
Gauged length, 60^. 



Appttedloadi. 


In ganged tength. 


lumarkt. 


TotoL 

4 •' 


PersaoAxe 


Compns- 


Set. 


POWkdi. 
16,687 

23,881 
31,174 

62,348 
70 143 


Poundt. 
100 

150 

300 
350 
400 
460 
500 
550 
600 

600 

660 

700 
760 
800 


/ncft. 

a 

.0006 

:X 

.0041 
.0050 
.0060 
.0065 
.0071 

.0074 

.0081 
.0088 
.0006 

.OlOB 


Inch. 

a 

0. 

.0001 
.0002 
.0002 
.0003 
.0006 
.0007 
.0008 
.0000 
.0010 

.0011 


Initial loftd. Loaded with 10,000 potmdabef on 
teatlng. *^ 

E (100-600)-4,008,000 pounds per aquare indi. 


101,316 
100,100 
116,008 
121,606 
132,400 
140,283 
148,077 
156,870 








850 , .0110 




000 

050 

1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,50Q 

000 

pop 


.0120 
.0128 
.0186 

.0081 
.0082 

.0150 

!0218 
.0001 






1 


.0016 

.0017 
.0016 


E (60(^1,000)-3,448,000 pounds per aqiiarB Inch. 




171,467 






' 




.002; 

.0021 


t 




ifttZO 1 1 






1 



OOVOBSTS AND MOBTAR OOLUMKd. 
No. 1813— Continued. 
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Applied loads. 


In gauged length. 


Remarks. 


TotaL 


FerMoaie 


Compies- 
ilon. 


Set. 


POMKfo. 

249,302 
204,979 
230,666 
296,163 
311,740 


1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

100 
600 

2,100 
2,200 
2,300 
2400 
2,600 

600 
600 

2,600 
2,700 
2,800 
2,000 
3,000 

600 
600 

3,100 
3,200 

600 
600 
600 

600 
1,000 
1,500 
2,000 
2,500 
3,000 
2500 
2,000 
1,500 
1,000 

6,061 


Inch. 
.0236 
.0250 
.0266 
.0380 
.0207 

.oun 

.0100 


/nek. 


E (1^600-2,000)-3.788,000 poonds per square 
After resting under initial load 16 hours. 

E (2,00O-2,60O)-3,472,00O pounds p«r square 
E (2^600^,000)-3,e88,000 pounds per square 

Ultimate strength. 








.0034 

.0033 
.0031 

.0021 
.0024 








.0094 

.0816 
.0333 
.0860 
.0866 
.0060 

.0116 
.0114 

.0894 
.0410 
.0125 
.0444 
.0460 

.0129 
.0130 

.0478 
.0408 

.0137 
.0136 
.0130 

.0129 
.0194 
.0268 
.0337 
.0404 
.0470 
.0413 
.0352 
.0288 
.0216 
.0160 


327,327 
342,914 
368,601 
374,088 
380,676 








.0046 

.0064 

.0044 




463,023 
467,610 








.0OS6 

.0062 
.0062 




483,197 
408,784 


.0061 

.0061 
.0056 

.0066 














































.0062 


7B8,000 







Column failed at the upper end. A pyramidal-shaped fragment 
developed, the base being the upper end of the column, from the apex 
of which longitudinal cracks were formed. 
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OONORETE.AND MORTAR OOLUHNS. 

No. 1810. 



1:0:2 Mixture. 

Plain column, without reenforcing metal. 




/Z,^f3 



Composition, by volume: Alpha cement, 1; sand, 0; trap rock (}' 
to li''), 2. Water, 15.3 per cent of cement, by weight. 
Age, set in air, 9 montns 8 days. 
Weight of column, total, 1,309 pounds. 

Weight of concrete, 1,309 pounds = 151.7 pounds per cubic foot. 
Hei^t of column, 96.32 inches. 
Sectional area, 12^.46 X 12^.43 «= 154.88 square inches. 
Gauged length, 50^. 



AppUed loads. 


In gauged length. 


Remarkfl. 


Totel. 


Peraouare 


Compras- 
slon. 


Set. 


PownAs, 

16,448 

23,232 

ao,«76 

88,720 
46 464 
64,208 
61,082 
60,606 
77,440 
86,184 
02,928 


Pwvnds, 
100 

160 
200 
250 
300 
350 
40O 
450 
600 
550 
600 

600 

660 
700 
760 
800 
860 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1.500 

600 
600 


Inch, 

a 

.0007 
.0016 
.0023 
.0030 
.0039 
.0048 
.0058 
.0068 
.0076 
.0086 

.0086 

.0005 
.0104 
.0115 
.0124 
.0134 
.0144 
.0153 
.0164 

.0106 
.0104 

.0184 
.0205 
.0226 
.0248 
.0273 

.0133 
.0133 


Inch, 
a 

a 

.0002 
.0004 
.0006 
.0007 
.0006 
.0010 
.0010 
.0012 
.0013 

.0014 


Initial load. Loaded with 12,000 poonds before 
tertlng. ^ 

E (lOCMOO)- 3,426,000 pound* per sqnarB iivdi. 

E (600-1,000)^=3,030,000 pounda per aquare 
inch. 

E (1^1,600)-2^1,000 pounds per aqoare 


100,672 
108,416 
116,160 
123,904 
131,648 
130,302 
147,136 
154,880 














.0025 

.0025 
.0025 




170,368 

186,856 
201,344 
216,832 
232,320 










.0046 

.0046 
.0046 









OONCBETB AND KOBTAB COLUMNS. 

No. 1810— Cbntinued, 
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Applied loftds. 


In ganged leogth. 


BenuirkB. 


1 

Total. 


Persqnaie 


t 
Compres- i a^ 


1 POMKfo. 

1 247,808 
283,206 

1 278,784 
2M,272 


PMMMb. 

1,600 
1,700 
1800 
1,900 
2,000 

6Q0 
600 

2,100 
2,200 
2,300 
2,400 
2,600 

600 
600 

2,788 


Inch, 
.0080 
.0822 
.0346 
.0376 


Inch. • 


E (1^600-2,000)-2,632,000 pounda per Mioare 

B (2XM»-2,500)-2,137,000 pounda per aquAiv 
UltixDAte strength. 








300,760 


.0406 

.0184 
.0184 

.0464 
.0482 
.0610 
.0640 
.0600 

.0070 
.0077 


.0084 

.0083 

.0063 




386,248 
340,730 
366,224 
371,712 
387,200 








.0160 

.0150 
.OlM 




481,000 







Column failed at middle of height. Opened short oblique and 
longitudmid cracks. 
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GONOBETE AKD MOBTAB COLUMNS. 
No. 1801. 



1:0:4 Mixture. 

Plain column, without reinforcing metal. 




Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (crusher dust 2, ^ to i^ 2), 4. Water, 48 per cent of cement, 
by weight. 

Age, set in air, 7 months 14 days. 

T^^ight of column, total, 1,155 pounds. 

Weight of concrete, 1,155 pounds = 142.6 pounds per cubic foot. 

Hei|nt of column, 96.20 inches. 

Sectional area, 12M2X 12''= 145.44 square inches. 

Oauged length, 50". 



AppUed loadB. 


In gauged length. 


■ - - - 
Remarks. 


TotoL 


Per square 


Compres- 
■ion. 


Set 


Poumdt. 
14,544 

21,816 
20,068 
36,360 
43,632 
60,004 
68,176 
66,448 
72.720 
70,992 
87,264 


Pound*. 
100 

150 
200 
260 
300 
350 
40O 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
000 
060 
1,000 

600 
600 

1,100 

1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,893 


Inch. 
0. 

.0000 

.0019 
.0030 
.0042 
.0055 
.0066 
.0070 
.0090 
.0103 
.0110 

.0120 

.0133 
.0146 
.0166 
.0180 
.0197 
.0216 
.0233 
.0249 

.0150 
.0160 

.(B95 
.0828 
.0378 
.0446 
.0601 

.0278 
.0276 

.0580 
.0669 
.0780 


a 

0. 

.0001 
.0003 
.0004 
.0005 
.0006 
.0013 
.0012 
.0014 
.0018 

.0019 


testing. 
£ (lQO-600) -2,476,000 pounds per square Inoh. 

E (600-l,000)-2,105,OOOpoundsperBquaretnolL 

E (lJDOa.l^)-l,613,000 pounds per squsie 
Ultimate strength. 


04,536 
101,808 
100,060 
116,352 
128,624 
180,806 
138^068 
145,440 














.0053 

.0050 
.0050 




160,064 
174,528 
180,072 
208,616 
218,160 








.0150 

.0148 
.0146 




232,704 
247,248 
261,702 
275,300 













Column failed in the upper half, 
cracks. 



Opened oblique and longitudinal 



OONOBKTB AND MOBTAB COLUMNS. 

No. 1795. 
1:0:6 Mixture. 
Plain column without reSnforcing metal. 
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5^ 



/z. 



Composition, by volume: Savior's 
-ap rock (crusner dust 3, Y to ^^ 3), 6. 



Portland cement, 1; sand, 0; 
trap rock (crusher dust 3, Y to Y 3), 6. Water, 72 per cent of cement, 
by weight. 

Age, set in air, 7 months 12 days. 

Weight of column, total, 1,146 pounds. 

Weight of concrete, 1,146 pounds = 141.8 pounds per cubic foot. 

Hei^t of column, 96.30 inches. 

Sectional area, 12^ X12''.08» 144.96 square inches. 

Oauged length, 50^. 





In gauged leogtlu. 


Remark!. 










ToUL 


Peraaiiare 


Compres- 
don. 


Set. 




POMldf. 


PoiMitf*. 


/nc*. 


/fidk. 




K«6 


100 


0. 


a 


Inltuaioad. Loaded with 12,000 pounds bef on 
testing. 


21,744 


150 


.0015 


.0005 




28,988 


200 


.0033 


.0008 




86,240 


280 


.0060 


.0014 




43,488 


800 


.0060 


.0019 




50,786 


800. 


.0080 


.0035 




57,884 


40O 


.0113 






65,382 


400 


.0140 


.0046 




7^480 


500 


.0168 


.0009 




79,738 


580 


.0195 


.0070 




86^976 


600 


.0335 


.0090 


E (100-800)-1,734,000 pounds per square Inch. 




600 
600 


.0243 
.0379 


.0096 




•4.224 


jm.472 


TOO 


.0311 






108,730 


750 


.0866 






115,968 


800 


.0430 






138,216 


850 


.0480 






180,404 


900 


.08M 






187,712 


90O 


.0910 




Ulttaate straogth. 





Clolumn failed near middle of height. Opened oblique cracks. 
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OONCBETS AND MORTAB OOLUMKS. 
No. 1800. 



1:0:8 Mixture. 

Plain column, without reinforcing metal. 



Si' 



/z. 



Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (crusher dust 4, Y to i^ 4) , 8. Water, 72 per cent of cement, 
by weight. 

Age, set in air, 7 months 12 days. 

Weight of column, total, 1,129 pounds. 

Weight of concrete, 1,129 pounds = 139.7 poimds per cubic foot. 

Hei^t of column, 96.35 inches. 

Sectional area, 12*' Xl2''.08 = 144.96 square inches. 

Gauged length, SO''. 



AppUed loads. 


In gauged length. 


Remarks. 










Total. 


Per square 


Compres- 
sion. 


Set. 




POtMMfo. 


Potrndf. 


Jiicfc. 


AuA. 




14, «6 


100 


a 


a 


Initial load. Loaded with 12,000 pounds be- 
fore testing. 


21,744 


150 


.0009 


a 




28,092 


200 


.0026 


.0003 




96,240 


250 


.0043 


.0008 




43,488 


300 


.0064 


.0013 




50,736 


350 


.0084 


.0010 




57^084 


400 


.0107 


.0027 




65,232 


450 


.0135 


.0035 




72,480 


500 


.0166 


.0040 




79 728 


600 


.0196 


.0066 




86,976 


600 


.0237 


.0076 


E (100-600)- 1,553,000 pounds per square inch. 




600 
650 


.0246 
.0880 


.0064 




94,224 


101,472 


700 


.0318 






108,720 


750 


.0850 






115,968 


800 


.0425 






123,216 


850 


.0406 






130,464 


900 


.0606 


.0600 






600 

eoo 

004 


.0404 
.0406 


.0900 
.0303 






131,100 


Ultimate strength. 









Column failed near lower end. 
cracks. 



Opened oblique and longitudinal 



OONOBETE AND MOBTAB COLDKNf). 
No. 1808. 

1:0:1 Mixture. 

Plain column, without reinforcing metal. 
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/Z.07 






Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (J* to Y i; i'' to \^ J), 1. Water, 21.3 per cent of cement, 
by weight. 

Age, set in air, 7 months 19 days. 

Weight of colimm, total, 1,176 pounds. 

Weight of concrete, 1,176 pounds = 144.5 pounds per cubic foot. 

Hei^t of column, 96.40 inches. 

Sectional area, 12M0X12''.07 = 146.05 square inches. 

Gauged length, 50^^. 




21,90b 
29,210 
36,513 
43,815 
51,118 
58,420 
(»,723 
73,025 
80,328 
87,630 



94,933 
102,235 
109,638 
116,840 
124,143 
131,445 
138,748 
146,050 



160,655 
175,260 
189.865 
304,470 
219,075 



150 


.0009 


200 


.0016 


250 


.0024 


300 


.0030 


350 


.0039 


400 


.0047 


450 


.t»54 


500 


.0062 


550 


.0072 


600 


.0081 



600 

650 
700 
750 
800 
860 
900 
9S0 
1,000 



600 
600 

1.100 
1,200 
1.300 
1,400 
1,500 



.0061 

.0069 
.0099 
.0107 
.0117 
.0126 
.0135 
.0143 
.0153 



.0003 



Initial load. Loaded with 11,000 pounds before 
testing. 
0. 
.0001 
I .0003 
I .0005 
.000(i , 
.00»i ' 
I .0007 

I .0008 1 
.0009 
. 0010 £ ( 100-4300) « 3, 521, 000 pounds per square inch. 

.0010 . 



.0094 
.0170 


.0017 


.0188 




.0207 




.0225 




.0236 


.0030 



.0020 E ((300-1,000) -3,22fi,0Q0 pounds per square 
inch. 

0020 



E (1.000-1,500)- 
inch. 



3,425,000 pounds per square 



17253—08- 
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OOKOBETE AKD MOBTAB OOLUXirS. 

No. 1808— Continued. 







Bemarka. 


Total. 


Per square 
incn. 


Cknnprea- 

liOIl. 


Set. 


Ptmndt, 


Pfmmdt. 
800 
600 

1,800 
1700 
1,800 
1,000 
2,000 

000 
800 

3,100 
2,300 
3800 
36D0 
21500 

800 
000 

4,375 


Inch. 

.0108 
.0108 

.0065 
.0283 
.0302 
.0819 
.0838 

.0126 
.0125 

.0350 
.0880 
.0307 
.0416 
.0488 

.0142 
.0140 


.0080 
.0080 


B (1^2,000)-2,0O7,Q0O potinda per aqnan 

E (2.000-2,500) -3,007,000 poonds per aquaie 
Ultimate itrength. 




238,680 
248,285 
282,800 
277,406 
202,100 








.0046 

.0044 

.0048 




806,706 
821,810 
886,015 








..0060 

.0065 
.0055 




680,000 


' 





Column failed in the upper half. Opened oblique and longitudinal 
cracks. 



OOKOBXTS ANB MOBTAB OOLUMNB. 

No. 1807. 
1:0:2 Mixture. 
Playi column, without reinforcing metal. 
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/Zo^ 



Composition, by volume: Saylor's Portland cement, 1; « 
rap rock i^' to }* 1, i*" to 1}' 1), 2. Water, 27 per cent of cement. 



sand, 0; 

trap rock ("" 
by weight. 

Afi;e, set in air, 7 months 20 days. 

Weight of column, total, 1,225 pounds. 

Wei^t of concrete, 1,225 pounds » 151.2 pounds per cubic foot. 

Hei^t of column, 96.50 inches. 

Sectional area, 12^^.06 X 12^.03 « 145.08 square inches. 

Gauged length, 50"^. 



Applied loftdi. 


In gauged length. 


1 

Rflmarlci. 


TotaL 


PersooAre 


Compns- 
■lon. 


Set. 


P0IMHl«. 

14,608 

21,762 
29,016 
36,370 
43,624 
60,778 
68,082 

72,640 
79,794 
8?; 048 


P0IMld«. 

100 

160 
200 

200 
300 

880 
400 
400 
600 
600 
600 

800 

600 
700 
780 
800 
860 
000 
900 
1,000 

eoo 
eoo 

1,100 
1,200 
1300 
1,400 
1,600 


/ndk. 

a 

.0006 

.0011 
.0019 

:!S^ 

.0040 
.0049 
.0067 
.0067 
.0076 

.0076 


a 

a 
a 
a 
a 
a 

.0001 
.0002 
.0003 
.0004 
.0005 

.0005 


InitUlloML Loaded with 11,000 pounds before 
terting. 

E (10O-e00)» 3, 681,000 pounds per square taioh. 

E (l,00O-1.609)a:2.632.000 pounds per square 
inch. 


1 94,302 


.con 

.0008 




101,666 
106,810 
116,064 
123,316 
130,672 
137,826 
146»080 




.0104 
.0113 
.0122 
.0188 
.0143 
.0168 

.0004 
.0004 

.0176 
.0196 
.0218 
.0830 
.0268 












.0017 

.0017 
.0017 




169,688 
174,006 
188^604 
208,112 
217,620 








.0038 
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OONGBBTE AKD MOBTAR 0OLUMN8. 

No. 1807— Continued. 



Applied loads. 


In gauged length. 


Remark!. 


Total. 


Per square 
inck. 

Pounds. 
600 
600 

1.600 
1,700 
1.800 
1,000 
2,000 

600 
600 

2,100 
2,200 
2,300 

IS 

600 
600 

2,819 


Compres- 
sion. 

Inch. 
.0124 
.0124 

.0294 
.0316 
.0340 
.0367 
.0400 

.0170 
.0170 

.0442 
.0468 
.0497 
.0532 
.0570 

.0245 
.0243 


Set. 

Inch. 
.0039 
.0039 


Pounds. 






232, va 

246,636 
261,144 
276,682 
290,160 














.0075 

.0075 
.0075 


E (l,50a-2,000)==2.632.000 pounds per square 
Inch. 

E (2.000-2.500)=^2,294.000 pounds per square 
inch. 

Ultimate strength. 




304,668 
319,176 
333,684 
348,192 
382,700 








.0136 

.0135 
.0133 




409,000 







Column failed in the upper half. Opened oblique and longitudinal 
cracks. 



OOWORETE AND MORTAR COLUMNS. 

No. 1806. 
1:0:3 Mixture. 
Plain column, without reenforcing metal. 
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//i9cf 



Composition, by volume: Saylor's Portland cement, 1; sand, 0; 
trap rock*(J^ to r U, T to li^ IJ), 3. Water, 30 per cent of cement, 
by weight. 

Age, set in air, 7 months 4 days. 

Weight of column, total, 1,232 pounds. 

Weirfit of concrete, 1,232 pounds = 152.9 pounds per cubic foot- 
Height of column, 96.30 inches. 

Sectional area, 1 1''.95 X 12''.10 = 144.60 square inches. 

Gauged length, SO''. 



Applied loads. 


! In gauged length. 


Keraarks. 


Total. 


'Peraqoare. 

iDfllL 


' Comprea- 
eion. 


Set. 


Pounds. 
14.460 

21,600 
28,920 
36,150 
43,380 
50,610 
57,840 
65,070 
72,300 
79,530 
86,780 


Pound*. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

GOO 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 

1.100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1 881 


Inch. 
0. 

.0006 
.0011 
.0017 
.0026 
.0034 
.0042 
.0051 
.0061 
.0072 
.0081 

.0083 

.0092 
.0103 
.0114 
.0124 
.0137 
.0147 
.0161 
.0174 

.0111 

.0197 
.0224 
.0255 
.0283 
.0318 

.0171 
.0171 

.0395 
.0420 
.0472 


Inch. 
0. 

.0001 

.0003 
.0005 
.0006 
.0006 
.U007 
.0009 
.0011 
.0012 

.0015 


Initial load. Loaded with ll,000pounda before 
testing. 

E (lOtMWO) -3,623,000 pounds per square Inch. 

E (COO-1,000) -2,817,000 pounds per square 
Inch. 

E (1,000-1,500) «2.525,000 pounds per square 

Inch. 

Ultimate strength. 


93,990 
101,220 
108,460 
115,680 
122,910 
130^140 
137^370 
144,600 














.0034 
.0034 


159,060 
173,520 
187,980 
202,440 
216,900 








.0079 

.0078 
.0077 




231,300 
245,820 
280,280 
272 000 













Column failed near the lower end. Opened oblique cracks. 
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OOKOBETB AVI) llORTAR OOLUinffS. 
No. 1805. 



1:1:1 Mixture. 

Plain column, without retoforcing metal. 




/Z.07 



Composition, by volume: Savior's Portland cement, 1; sand 
(10-mesh sieve), 1; trap rock (J* to Y)^ 1. Water, 36 percent of 
cement, by weijght. 

A£;e, set in air, 7 months 10 days. 

Weight of colimm, total, 1,156 pounds. 

Weight of concrete, 1,156 pounds » 141.8 pounds per cubic foot. 

Hei^t of colunm, 96.52 inches. 

Sectional area, 12^07 Xl2''.09 = 145.92 square inches. 

Gauged length, 50^. 



Applied loMls. 


In gauged length. 




ToUl. 


PersquAre 


Compns- 
sion. 


Set. 


Remarks. 


Poimdt. 
14,602 

21,888 
20,184 
36,480 
43 776 
61072 
68,368 
66,664 
72,060 
80 266 
87,662 


Fownd; 
100 

160 
200 
280 
300 
360 
400 
460 
600 
660 
600 

600 

660 
700 
700 
800 

860 

900 

060 

1,000 

600 
600 

1,100 
1200 
1,300 

i«x> 

1,600 


0. 

.0004 
.0000 

.0017 
.0024 
.0030 
.0038 
.0047 
0066 
!0063 
.0072 

.0073 

.0063 
.0002 
.0000 
.0100 
.0110 
.0128 
.0140 
.0140 

.0064 
.0086 

0108 
.0188 
.0212 
.0233 
.0262 


a 

a 
a 
a 

0. 

0. 
.0002 
.0002 
.0002 
.0004 
.0004 

.0006 


Initial load. Loaded with 10,000 pounds befora 
teettng. 

E (10(MOO;-3.676,000 pounds per squam lush. 


04.848 
102,144 
100,440 
116,736 
124,032 
131,328 
138,624 
146,020 










1 




1 




1 


.0014 

.0016 
.0016 


E (600-1,000)-2,065,000 pounds per squanlndh. 






160,612 
176,104 
180^606 
204,288 
218,880 










.O0S7 


B (1.000-1,600) -2,778,000 pounds par sqaaie 

1 
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Applied loada. ! In gauged length. 


* 
RemArki. 


ToUL 


PersqnAxel Comprae- 
inch. lion. 

1 


Set. 


Pouadi. 


PowuU. 
000 
600 

1,000 
1,700 
1800 
1800 
2,000 

600 
600 

2,100 
2200 
2800 
2400 
2,660 

600 
600 

3,028 


In€h. 
.0101 
.0103 

.0276 
.0288 
.0320 
.0344 
.0370 

.0124 
.0126 

.0684 
.0437 
.0468 
.0482 
.0610 

.0167 
.0168 


Intk. 
.0027 
.0027 


B (1,600-3,000)-.2,004,000 pounde per aquara 
inch. 

E (2,ODO-'i,500)-2,118>M» pounds per aqaaie 
inch. 

Ultimate ftzength. 




288,473 
2«,064 
%666 
277,248 
381,840 








.0048 

.0048 
.0048 




306, 4B 









.0080 

.0078 
.0078 




514,000 









Column failed in the upper half of its height. Opened oblique and 
longitudinal lines of fracture. 
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OONCBETS AND HOBTAR OOLUKKS. 
No. 1804. 



1:2:2 Mixture. 

Plain column, without reenforcing metal. 




M^S 



Composition, by volume: Saylor^s Portland cement, 1; sand 
(IQ-mesh sieve), 2; trap rock (J" to i"), 2. Water, 50.4 per cent of 
cement, by weight. 

Age, set in air, 7 months 8 days. 

Weight of column, total, 1,149 pounds. 

Weight of concrete, 1,149 pounds = 142 pounds per cubic foot. 

Height of column, 96.46 inches. 

Sectional area, 11''.98 X 12''.09 = 144.84 square inches. 

Gauged length, 50''. 



AppUed loads. | 


Total. 


Per square 
inAi. 


Pwmdi. 


Poundf!. 


14,484 


100 


21,728 


150 


28,966 


200 


36,210 


250 


43,432 


300 


50,604 


350 ' 


57.936 


400 1 


65,178 


450 ; 


72,420 


500 


79,662 


550 


86,904 


600 




600 


H146 


650 


101.388 


700 


108.630 


750 1 


115.872 


800 


123, 114 


850 


130.356 


900 


137.566 


950 


144,840 


1,000 

1 




600 1 




600 


150,324 


1.100 


178,808 


1.200 


188,292 


1,300 \ 


192,000 


1.326 1 



In gauged length. 


1 






Uouiarks. 


'ompres- 
sion. 


Set. 


• 


Inch. 


Inch. 




a 


0. 


Initial load. I^oaded with 13.000 pounds before ' 
testing. 


.0009 


.0003 


.0015 


.0003 




.0024 
.0032 


.0005 
.0007 




.0045 


.0006 




.0056 


.0009 




.0066 


.0012 


' 


.0078 


.0014 






.0018 




.0104 


.0020 


E (100-«00) =« 2.976.000 pounds per square inch, j 



.0106 

.0120 
.0133 
.0146 
.0161 
. 0176 
.0193 
.0213 
.0233 

.0150 
.0150 

.0270 
.0312 
.0375 



. 0053 I E ((iOO-1 ,000 ) <- 2.083,000 pounds per square inch. 

.0054 
.0052 



Ultimate strength. 



Column failed at the lower end. 
^acks. 



Opened oblique and longitudinal 



OONOBBTS AND MORTAB 00LDMN8. 

No. 1803. 
1:3:3 Mixtiire. 
Plain column, without regnforcing metal. 
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Composition, by volimie: Saylor's Portland cement, 1; sand 
(10-mesh sieve), 3; trap rock {Y to Y)^ 3. Water, 62.3 per cent of 
cement, by weight. 

A£;e, set in an:, 7 months 5 days. 

Weight of column, total, 1,106 pounds. 

Weight of concrete, 1,106 pounds = 136.7 pounds per cubic foot. 

Hei^t of column, 96.31 inches. 

Sectional area, 12^08 X12^01=« 145.08 square inches. 

Gauged length, SO''. 



Applied loads. 


In gauged length. 


Remarka. 


Total. 


Peraquare 
incn. 


Compiea- 
aion. 


Set. 


PmmA9. 
14,508 

21,782 
29,016 
36,270 
43,524 
50, n8 
58,032 
65,286 
72,540 
70,794 
87,048 


Pouiidc. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
834 


Inch, 

a 

.0015 
.0030 
.0048 
.0064 
.0080 
.0100 
.0123 
.0143 
.0160 
.0198 

.0214 

.0245 
.0275 
.0304 
.0372 


Indi. 

a 

.0005 
.0006 
.0010 
.0013 
.0017 
.0022 
.0028 
.0035 
.0043 
.0055 

.0069 


Initial load. Loaded with 12,000 pounds before 
testing. 

E (100-«00)-1.748,000 pounds per square inch. 
Ultimate strength. 


04,302 
101.556 
108,810 
116,064 
121,000 















Column failed at the lower end. Pyramidal fragment developed. 
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OOKCBBTE AND HOBTAB OOLUMNB. 
No. 1773. 



Neat cement column. 

Plain column, without reenforcing metal. 



I — /ai97 — A 



Composition: Neat Alpha cement. 
Am, set in air, 10 months 25 days. 
Weight of column, total, 607 pounds 
Hei^t of column, 96 inches. 
Diameter of column, 10.37 inches. 
Sectional area, 84.46 square inches. 
Gauged length, 50^. 



Water, 24.5 per cent of cement. 
» 129.4 pounds per cubic foot. 



AppUed loads. 


In gau^ length. 


Remarks. 


Total. 


Persqtuire 


Compra»- 
■ion. 


• 
Ret. 


PotMis. 
8,446 

13,660 
16,803 
21,115 
25,888 
»,661 
33,784 
38,007 
42,230 
46,463 
60,676 


Pounds. 
100 

160 
300 
360 
300 
860 
400 
4S0 
600 
560 
600 

600 

660 
700 
760 
800 
860 
000 
000 
1,000 

600 
600 

1,100 
1,300 
1300 
1,400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,000 
2,000 


Inch. 

a 

.0015 
.0028 
.0030 
.0061 
.0063 
.0073 
.0083 
.0003 
.0102 
.0113 

.0113 

.0110 
.0130 
.0130 
.0140 
.0158 
.0166 
.0176 
.0183 

.0115 
.0117 

.0106 
.0214 
.0331 
.0346 
.0363 

.0118 
.0118 

.0275 
.0303 
.0308 
.0336 
.0343 


Inch. 

a 

.0004 
.0004 

.0006 
.0006 
.0007 
.0007 
.0007 
.0007 
.0008 
.0008 

.0008 


testing. 
£ (IttMXn) -3.381.000 poipda per sqiure IbbIl 

E (fl0O-1.0Q0)-3.O30,000 pounds per square inoh. 

E (1.00O-1.500) - 3.166.000 pounds per squaiv 
inch. 

E (l.fiOO-2.000) ^ 3.126.000 pounds per squara 
inch. 


64,800 
60,132 
63^846 
67,668 
71,701 

80,237 
84,460 















.ooii 

.0011 
.0011 




03,006 
101,363 
100,708 
118,344 
126,600 









.0013 

.0011 
.0011 




136,136 
148,683 
182,088 
100,474 
168,030 








.oois 
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Applied loAda. 


In gauged length. 


Remarks. 


Total. 


Persqnare 
inoh. 


CompwB- 
■ion. 


Set. 


PVMMk. 


PotMdt. 
000 
000 

2,100 
2200 
2,300 
2,400 
2,500 

000 
000 

2,000 
2,700 
280O 

2'SS 
3,000 

600 
000 

3,100 
3,200 
3,300 
3,400 
3,500 

000 
000 

500 
1,000 
1,500 
2,000 
2,600 
3,000 
2,500 

1,500 

1,000 

500 

3,000 
3,700 
3,800 
3,000 
4,000 

000 
000 

4,100 
4,200 
<300 
4,400 
4,500 

eoo 
eoo 

4,600 

4,700 
4,800 
<900 
5,000 


Inch, 
.0120 
.0110 

.0818 
.0303 
.0300 
.0397 
.0414 

.0116 
.0115 

.0427 
.0440 
.0461 
.0478 
.0494 

.0120 
.0119 

.0507 
.0625 
.0642 
.0560 
.0679 

.0124 
.0121 

.0100 
.0191 
.0907 
.0344 
.0421 
.0408 
.0424 
.0350 
.0274 
.0196 
.0107 

.0500 
.0614 
.0634 
.0649 
.0666 

.0131 
.0128 

.0077 
.0696 
.0714 
.0736 
.0751 

0138 
.0136 

.0768 
.0809 
.0807 
.0627 
.0845 


Inch. 
.0013 
.0004 


Reading! after netlng halfan hourunder Initial 
load. Temperature of the room lowered In 
the meantime. 

E (2/)0O-2.500)-.3.378/X» pounda per iquaie 

B (2,500-8.000)-3,247.000 pounds per square 

B (3.000-S,500)-3.125.000 pounds per square 
inch. 

E (3.500-4,000) -3.205.000 pounds per square 
inch. 

E (4.000-4.500) -3.165.000 pounds per square 
inch. 

E (4.500-6.000) -2.841.000 pounds per square 




177,306 
186,812 
1H25B 
202,704 
211,150 








.0010 

.0010 
.0010 




219,506 


2»^oS 




20^4B8 
244,984 
208,300 






.0013 

.0012 
.0012 




201,820 
270,272 
278718 
287,164 









206,610 

1 


.66i8 

.0015 
.0014 













































.0015 


304,006 
312,502 
320,948 
330 394 
337,840 








.0027 

.0022 
.0021 




340,280 
354,732 

371,824 
380,070 








.0033 

.0028 
.0026 




306; 002 
40^408 
413,854 
422 300 








.0030 
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CONOBETS AND m6bTAB COLUMNS. 

No. 1773 — Continued. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. ^«?a"*« 

i 


Compres- 
sion. 


Sot. 


Poundi. 


Pound9. 

eoo 

600 


Inch. 
.0145 
.0144 


Inch, 
.0036 
.0034 
.0026 


After resting 15 minutes. 

JAfter 3 minutes rest. 
Micrometer removed. 

Maximum load applied. 








.... 

1,000 
2,000 
3,000 
4,000 
3,000 
2,000 

1.000 


.0204 
.0360 
.0517 
.0676 
.0528 
.0376 

.0216 
























f .0034 
\ .0031 




501,220 


7,000 











No appreciable injury done the column by the load of 7,000 pounds 
per square inch. Micrometer reapphed and reset at zero. 
Observations renewed. 
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Applied hMdB. 


In gMiged length. 


Rflmarks. 




Total. 


PersauAre 


Comprw- 
sion. 


Ret. 


PowMte. 


PtmmU. 
100 
1,000 
2,000 
8,000 
4,000* 
6,000 
6,000 
6,000 
4,000 
3,000 

2,eoo 

1,000 


Inch, 

a 

.0181 
.0338 
.0405 
.0666 
.0821 
.0085 
.0843 
.0683 
.0527 
.0365 
.0201 


Inch. 
0. 


InitiHllood. 

RetM>yered to mro In 8 minutea. 
Column rested under this load 17 houiB. 

After 3 mlnutea. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

After 3 minutes. 
After 6 minutes. 
After 9 minutes. 
After 12 minutes. 
After 15 minutes. 
After 25 minutes. 












































.0007 

a 






20,000 








100 
1,000 
1,000 

2,000 
2,000 

l;Si! 

4,000 

4,000 

5,000 
5,000 

6,000 
6,000 

5»000 
5,000 




-.0006 






.0109 
.0170 

.0325 
.0320 

.0486 
.0480 

. .0646 
.0656 

.0816 
.0622 

.0084 
.1004 

.0854 
.0853 

.0702 
.0897 

.0543 
.0540 

.0384 
.0380 

.0215 
.0211 
























































4,000 
4,000 

3,000 
3,000 

2,000 






















2,000 

1,000 
1,000 

100 
100 
100 
100 
100 
100 














.0026 

.0017 
0014 
.0013 
.0012 
.0010 
























100 

1,000 
1.100 
1,200 
1,300 
1,400 
1,600 
1,400 
1,300 
1,200 
1,100 
1,000 
1,500 
1,000 
1 500 




. ... 


.0184 
.0202 
.0218 
.0233 
.0261 
.0265 
.0251 
.0238 
.0223 
.02a3 
.0189 
.0268 
.0101 
.0288 



















































) 




1 
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OONORXTB AND MOBTAR OOLUXirB. 

No. 1773— Continued. 



AppUsdloMU. 


In gauged hs^th. 


Bnuttka. 


Total. 


^toS!^ 


ComprM- 

liOIl. 


Bel. 


Potrndf. 


Pounds, 
1,000 
1800 
1,000 
1800 
1,000 
1 800 
3000 
1,800 
2,000 

ilooo 

2,000 
1800 
2000 
3,600 
3,000 
3,600 
3,000 
2,600 
3,000 
3,600 
8,000 
3,600 
3,000 
3,600 
8,000 
3,600 
3,000 

}'S2 
1,000 

100 


Inch.. 
.0191 
.0370 
.0190 
.0300 
.0198 
.0070 
.0347 
.0373 
.0347 
.0273 
.0347 
.0873 
.0348 
.0484 
.0880 
.0428 
.0861 
.0420 
.0368 
.0420 
.0608 
.0483 
.0610 
.0434 
.0610 
.0436 
.0860 
.0280 
.0201 


Inch. 




































































1 . . . 


















































.0030 








100 
1,000 
1800 
3,000 
3,600 
8,000 
3,600 
8,000 
8,600 




.0006 




.0180 
.0200 
.0888 
.0418 
.0497 
.0679 
.0606 
.0687 
.0610 
.0687 
.0611 
.0628 
.0643 
.0660 
.0676 
.0501 
.0679 
.0666. 
.0649 
.0634 
.0618 
.0633 
.0660 
.0667 
.0680 
.0696 
.0681 
.0668 
.0651 
.0638 
.0634 
.0871 
.0214 
































3^000 

8,100 
3,300 

i;2S 
















1 






















3,300 
3^300 

r^ 
r^ 

3^300 
3,400 
3^600 
3,400 
3,300 
3,200 
3,100 
8,000 
2,000 
1,000 
100 
1,000 
2,000 

J' 22 

6,000 
6,000 


































































.0032 




.OOM 
.0800 
.0618 
.0076 
.0834 
.1000 
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Appltod loads. 


In gauged length. 


Remarks. 


TotaL 


PeriqiiAre 


Compiea- 
alon. 


Set. 


Pf^unds. 


Powndt. 
5,000 
4,000 
3000 
2,000 
1,000 

100 
100 
100 
100 


Inch. 
.0857 
.0705 
.0548 

.oaoo 

.0234 


Jnch. 


After 5 ainates. 
After 10 minutes. 
After 15 minutes. 




















-.0097 
.0088 
.0090 
.0018 



















Test discontinued. 

Column removed from the testing machine, its condition appar- 
ently having been unimpaired by the loads applied. 

This column was exhibited at the Jamestown Tercentennial 
Exposition, 1907. 
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OONOBETE AND MOBTAB OOLUMNS. 
No. 1774. 



1 : li : 3 Mixture. 

Plain column, without reenforcing metal. 



L — /0.07 —4 



Composition, bv volume: Alpha cement, 1; sand (lO-mesh' sieve), 
li; trap rock (J^ to l^''), 3. Water, 35.1 per cent of cement, by 
weight. 

Age, set in air, 10 months 23 days. 

^V^ight of column, total, 715 poimds. 

Weight of concrete, 715 pounds = 152.1 pounds per cubic foot. 

Height of column, 96.20 inches. 

Diameter of column, 10.37 inches. 

Sectional area, 84.46 square inches. 

Gauged length, 50*. 



AppUed loads. 


In ganged length. 


1 
1 

Remarks. 


Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 
8,446 

12,660 
16,892 
21,115 
25 338 
29,561 
33,784 
38,007 
42,230 
46,453 
50,676 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
960 
/1, 000 

eoo 

600 

1,100 
1,200 
1,300 
1,400 
1,500 


Inch. 

a 

.0006 
.0013 
.0019 
.0024 
.0029 
.0035 
.0043 
.0046 
.0053 
.0068 

.0059 

.0064 
.0070 
.0078 
.0063 
.0069 
.0094 
.0100 
.0106 

.0066 
.0065 

.0120 
.0132 
.0145 
.0100 
.0174 


Inch. 
0. 

.0002 
.0004 
.0004 
.0004 
.0004 
.0006 
.0005 
.0006 
.0006 
.0008 

.0009 


Inltlalload. Loaded with 8,000 pounds before 
testing. 

1 
1 

1 
E (100-600) =5,000,000 pounds per square inch. 

1 


54,899 
59,122 
63,345 
67,568 
71,791 
76,014 
80,237 
84,460 










1 








1 






.0012 

.0013 
.0013 


E (600-1,000) -4,545/)00 pounds per square inch. 

1 




1 


92,906 
101,352 
109,798 
118,241 
126,690 


: 








i 






.0021 


. E (1,000-1,500)— 4,237,000pound8 per square Inch. , 

1 1 
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Applied loads. 



Total. 



PotMdi. 



20,000 



135,138 
143,582 
152,028 
100,474 

168, seo 



177,366 
185,812 
194,258 
202,704 
211, 150 



219,506 
228,042 
236.488 
244,934 
253, 3R0 



261,826 
270,272 
278,718 
287,164 
295,610 



302.000 



Periquare 



eriqui 
Indu 



Pounds. 
600 
600 



600 

1,600 
1,700 
1,800 
1,900 
2,000 



600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 



600 
600 



3,576 



In gauged length. 



Gompree- 
■ion. 



Inch. 
.0074 
.0074 



.0183 
.0196 
.0210 
.0224 
.0239 



.0063 
.0063 



.0256 
.0275 



.0306 
.0323 



.0103 
.0103 



.0344 
.0364 



.0402 
.0423 



.0133 
.0129 

.0468 
.0488 
.0620 
.0548 
.0584 



.0205 
.0108 



Set. 



Inch. 
.0021 
.0021 



.0014 



Kemarks. 



Reeled ander this load 17 hours. 



.0030 E (1.500-2,000) -4,404,000 pounds per square 
inch. 



.0029 
.0029 



.0049 



.0049 
.0048 



E (2,000-2,500) -3,846,000 pounds per squaro 
inch. 



.0075 £ (2.500-3,000) -3,378,000 pounds per square 

! inch. 

I 
.0073 I 
.0070 



.0140 I E (3,000-3,500) »2,e04,000 pounds per square 
inch. 



.0136 
.0132 



Ultimate strength. 



Column failed 3^ feet from lower end. 
gitudinal cracks along a distance of 18^. 



Opened oblique and lon- 



17263—08 13 
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GOKOBETE AND MOBTAB COLUMNS. 
No. 1775. 



1:2:4 Mixture. 

Plain column, without reinforcing metal. 




Composition, by volume: Alpha cement, 1; sand (lO-mesh sieve;, 
2 ; trap rock (i^ to l^''), 4. Water, 52 j6 per cent of cement. 
A^e, set in air, 10 months 22 days. 
Weight of column, total, 954 poimds. 

Weight of concrete, 954 pounas= 152.6 poimds per cubic foot. 
Heignt of column, 96.05 inches. 
Diameter of column, 11.97 inches. 
Sectional area, 112.53 square inches. 
Gauged length, 50^^. 



Applied loAds. 


In gauged length. 




Totol. 


PersqOAre 
indL 


Compnw- 
■lon. 


Set. 

Inch. 
0. 

0. 

0. 
.0001 
.0002 
.0003 
.0005 
.0005 
.0005 
.0007 
.0006 

.0009 


UemarkB. 


Pounds. 
11,263 

iS'S2 
22,506 

28 133 

33^769 

39,366 

45^012 

50,630 

56,265 

61,802 

67,518 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
760 
800 
850 
900 
050 
1,000 

600 
600 

1,100 
1,200 
1.300 
1,400 
1,600 


Inch. 

a 

.0005 
.0010 
.0015 
.0020 
.0029 
.0035 
.0042 
.0040 
.0056 
.0066 

.0065 

.0073 
.0083 
.0089 
.0096 
.0105 
.0114 
.0123 
.0130 

.0080 
.0080 

.0148 
.0166 
.0188 
.0206 
.0228 


InltUI loiid. Loaded with 8,000 poimds before 
testing. 

E (100-600) -4,386,000 pounds per equan Inoh. 

E ((iOO>1.000) -3,704.000 pounds per square Inch. ! 


73,145 
78,771 
84,396 
90,024 
05,651 
101,277 
106,904 
112,530 














.0019 

.0019 
.0019 




123.783 
135,036 
146,289 
157,512 
1«,795 









.0030 


E (1XIOO-1,500)-3,205,000 pounds per eqaars ' 
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Applied loads. 


In gauged length. 


Remarks. 


TotaL 


Par square 
infiL 


Compres- 
sion. 


Set. 


PoMMfo. 


POMMfa. 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 


Inch. 
.0105 
.0105 

.0250 
.0278 
.0303 
.0325 
.0353 

.0149 
.0149 

.0396 
.0425 
.0472 
.0535 

* .0244 
.0244 


Inch. 
.0039 
.0039 






180,048 
191,801 
202,554 
213,807 
225»060 














.0076 
.0076 


£ (1,600.2,000)-2,841,000 pounds per square 




.0076 1 


236,313 
247,566 
258,819 










270,072 


2,400 

600 

600 


.0166 
.0155 


Ultimate strength. 




.0154 1 









Column failed upon reapplication of load, after determining sets 
under initial load, the highest load then reacned being about 265,000 
pounds total. 

Oblique and longitudinal cracks opened in lower part of column, 
ranging from 2 to 3 feet from the bottom. 
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OONORETE AKD HOBTAB COLUMNS. 



No. 1750. 

1 : 1 Mortar. 

Reenforced with 48 hoops, each l'^,04 wide by ''.OG thick, and four 
1*^X1*^ by 95'^.80 steel angle bars. Hoops spaced 2" apart, center to 
center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
1. Water, 32 per cent of cement, by weight. 
Age, set in air, 1 year 5 days. 
\\^ight of column, total, 660 poimds. 

Weight of concrete, 599 poimcls = 131.4 pounds per cubic foot. 
Weight of ca^e, complete, 61 pounds. 
Heignt of column, 95.80 inches. 
Diameter of column, 10.37 inches. 
Sectional area, grass, 84.46 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50^^. 



Applied loads. 


Tn gauged length. 


Remarks. 


} 


Total. 


Per BQuare 
Inch. 


Comprra- 
sion. 


Set. 


I Pwtnds. 

1 8,446 

12,660 
16,802 
21, 115 
25,338 
29,561 
33,784 
38,006 
42,230 
46,453 
50,676 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
• 500 
550 
600 

600 

ara 

700 
750 
800 
AW 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 


Inch. 
0. 

.0034 
.0068 
.0094 
.0114 
.0133 
.0147 
.0161 
.0175 
.0185 
.0198 

.0198 

.0212 
.0223 
.0233 
.0243 
.0254 
.0265 
.0276 
.0t2M 

.0217 
.0216 

.0303 
.0322 
.0343 
.0350 
.0378 


Inch. 
0. 

.0008 
.0013 
.0016 
.0017 
.0017 
.0017 
.0018 
.0018 
.0019 
.0019 

.0019 

.0020 
.0020 
.0021 
.0022 
.0022 
.0023 
.0023 

.0023 
.0023 


Initial load. Column loaded with 6^000 pounds 
before testing. 

E (100-600) - 1,397,000 pounds per square inch. 
E (600-1.000)-2,410,000 pounds per square Inch, i 




.54,809 
50,122 
63,345 
67,568 
71,791 
76,014 
80,237 
84,460 






1 


92,906 
101,352 
109,798 
118,244 
126,600 








.0028 


E (1.000-1,500)-2341.000 pounds per sqaaie 
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Applied loads. 



Total. 



inch. 



In gauged length. 



(impres- 
sion. 



Set. 



Remarks. 



Pounds. 



135,136 
143,582 
152,028 
160,474 
168, g20 



177,366 
185,812 
194,258 
202,704 
211, 150 
219,506 
228,042 
236,488 
244,934 
253,380 



261,826 
270,272 
278,718 
287,164 
295,610 
304,056 
312,502 
320,948 
329,394 
337,840 



346,286 
354,732 
363,178 
371,624 
380,070 



388,516 
396,962 
406,406 
413,854 
422,300 




Pounds. 

eoo 

600 

1,600 
1,700 
1,800 
1,900 
2,000 



600 
600 

2,100/ 

2,200 

2,300 

2,400 

2,500 

2,000 

2,700 

2,800 

2,900 

3,000 



600 
600 

3,100 
3,200 
3.300 
3,400 
3,500 
3,600 
3,700 
3,800 
3,900 
4,000 



600 
600 

4,100 
4,200 
4,300 
4,400 
4,500 



600 
600 

4,600 
4,700 
4,800 
4,900 
5,000 



600 
600 

6,157 



Inch. 
.0225 
.0225 

.0397 
.0414 
.0432 
.0450 
.0467 



.0235 
.0234 

.0483 
.0500 
.0517 
.0535 
.0554 
.0572 
.0690 
.0609 
.0627 
.0647 



.0689 
.0710 
.0731 
.0752 
.0774 
.0793 
.0820 
.0639 
.0661 



.0318 
.0317 

.0881 
.0907 
.0930 
.0953 
.0978 



.0362 
.0360 

.0996 
.1027 
.1069 
.1061 
.1111 



.0409 
.0400 



Inch. 
.0028 
.0028 



.0037 



.0036 
.0035 



.0081 
.0081 



.0207 



.0203 
.0203 



K (1,500-2,000) -3,125,000 pounds per square 
inch. 



E (2,000-3,000) -3,704/X)0 pounds per square 



.0260 



.0258 
.0255 



.0317 



.0310 
.0308 



E (3.000-4,000) « 5,618,000 pounds per square 
inch. 



K (4,000-4,500) » 3,906,000 pounds per square 
inch. 



E (4,500-.5,000)» 3,280,000 pounds per square 
inch. 



Ultimate strength. 



Metal crushed at upper end of column, lO'' to 20'^ from top. 
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COKOBBTE AND MOBTAB C0LUMK8. 



No. 1748. 
1:1:2 Mixture. 

Reenf orced with 48 hoops, each 1''.04 wideby ^.06 thick, and four I'' X 1' 
by 96'^.85 steel angle bars. Hoops spaced 2" apart, center to center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
1 ; trap rock {\^ to i'^), 2. Water, 35 per cent of cement, by weight. 
Age, set in air, 1 year 3 days. 
Weight of column, total, 735.5 pounds. 

Weight of concrete, 674.5 poimds = 146.9 poimds per cubic foot. 
Weight of cage, complete, 61 pounds. 
Height of column, 95.85 inches. 
Diameter of column, 10.40 inches. 
Sectional area, gross, 84.95 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50*^. 



Applied loads. 


In gauged length. 


1 
Remarks. 










Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 




Powndn. 


Pound*. 


Inth. 


IUKCh. 




8,495 


100 


0. 


0. 


Initial load. Ix)aded with 17, 000 pounds before 
testing. 


12.743 


150 


.0006 


0. 




16,900 


200 


.0012 


.0001 




21,238 


250 


.0018 


.0002 




26,485 


300 


.0023 


.0002 




29,733 


350 


.0028 


.0003 




33,960 


400 


.0034 


.0UU3 




38,228 


450 


.0042 


.0004 




42,475 


600 


.0049 


.0005 




46,723 


560 


.0065 


.0005 




50,970 


600 


.0063 


.0006 


E (100-600) -4.386,000 pounds per square inch. 




600 
100 

650 


.0063 


.0007 
.0005 

.0005 


Rested under 15.000 pounds 40 hours. 




55,218 


.0068 


60,465 


700 


.0076 


.0006 




63,713 


760 


.0062 


.0007 




67,960 


800 


.0091 


.0007 




72,208 


850 


.0096 


.0008 




76,455 


900 


.0103 


.0009 




80,703 


050 


.0111 


.0010 




84,9fi0 


1,000 


.0118 


.0010 


E (600-1,000) -3,022.000 pounds per square inch. 




600 
600 

1,100 


.0070 
.0070 

.0133 


.0012 
.0012 

.0013 






93,445 


101,040 


1,200 


.0145 


.0014 




110,435 


1,300 


.0100 


.0015 




118,930 


1,400 


.0173 


.0016 




127,425 


1,600 


.0186 


.0016 


E (1,000-1.600) - 4.032,000 pounds per square indi. 




600 
600 


.Otf/S 
.0078 


.0017 
.0017 






1 


1 
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Applied loads. 



ToUI. 



POMMfa. 
135^990 

182,910 
161,405 
169,000 



178,996 
186,890 
105,385 
203,880 
312,375 



220,870 
229,365 
237,860 
246,355 
254,860 



263,345 
271,840 
280,335 
288,830 
297,325 



305,820 
314,315 
322,810 
331,305 
330,800 



348,285 
356,790 
365,285 
373,780 
382,275 



390,770 
399,205 
407,760 
416,255 
424,7fiO 



470,000 



Peraqaare 
incn. 



Pounds. 
1,600 
1,700 
1,800 
1,900 
2,000 



600 

2,100 
2,200 
2,300 
2,400 
2,600 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,300 
3,400 
3,600 



600 
600 

3,600 
3,700 
3,800 
3,900 
4,000 



600 
600 

4,100 
4,200 
4,300 
4,400 
4,600 

600 
600 

4,600 
4,700 
4,800 
4,900 
5,000 



In gauged length. 



Compmi- 
■loA. 



600 
600 

5,639 



Inch. 
.0199 
.0217 
.0230 
.0244 
.0260 



.0290 
.0305 
.0324 



.0100 
.0100 



Set. 



Inch. 



.0025 
.0025 



.0358 
.0374 



.0412 
.0434 



.0121 
.0119 

.0460 
.0473 
.0493 
.0513 
.0635 



.0143 
.0143 

.0666 
.0604 
.0617 
.0642 
.0670 



.0196 
.0193 

.0715 
.0760 
.0781 
.0620 
.0867 



.0084 
.0084 



.0066 
.0053 



.0078 



.0073 
.0073 



RemarlcB. 



E (1,500-2.0QO)==3.788,000 pounda per oqiuxe 
inch. 



E (2.00O-2.S00) -3.906.000 pounds per sqimie 
inch. 



E (2,500-3.000) -3.206.000 pounds per square 
inch. 



E (3,000-3,500) -3.165.000 pounds per square 
inch. 



.0121 I E (3,500-4.000) -2.717.000 pounds per square 
inch. 

.0120 I 
.0118 



I .0207 , E (4,000-4.500) -2.475.000 pounds per square 
' ' inch. 



02»« 
0882 


.0201 
.0190 


0919 




0966 




1003 




1048 




1095 


.0334 


0412 
0401 


.0325 
.0325 



0334 E (4,600-5.000) -2.252.000 pounds per square 
inch. 



Ultimate strength. 



Column failed in the upper half of its height; the concrete was 
disintegrated. Loads were continued after reaching the maximum 
until the resistance of the column had dropped to 430,000 pounds. 
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OONOBETE AND HORTAB COLUMNS. 



No. 1751. 

1 : 4 Mortar. 

Reenforced with 48 hoops, each 1''.04 wide by ^^.06 thick, and four 
I'^Xl'^ by 95''.60 steel angle bars. Hoops spaced 2" apart, center 
to center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
4. Water, 55.8 per cent of cement, by weight. 
Age, set in air, 1 year 4 days. 
Weight of column, total, 602 pounds. 

Weight of concrete, 541 pounds = 119.4 poimds per cubic foot. 
Weight of cage, complete, 61 pounds. 
Height of column, 95.60 inches. 
Diameter of column, 10.35 inches. 
Sectional area, gross, 84.13 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50'^. 



Applied loads. 


In gauged length. 












Remarks 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


. 


Pottfidf. 


Pounds. 


Inch. 


Iivch. 




8,413 


100 


0. 


0. 


Initial load; loaded with 8,000 pounda l>erore 
testing. 


12,020 


150 


.0024 


.0005 




16,826 


200 


.0052 


.0009 




21,033 


250 


.0081 


.0013 




25,239 


300 


.0104 


.0016 




29,446 


350 


.0131 


.0020 




33,^2 


400 


.0156 


.0022 




37,859 


450 


.0182 


.0025 




42,065 


500 


.0208 


.0028 




46,272 


550 


.0233 


.naio 




50,478 


tiOO 


.0266 


.0034 


K (100-600) -1,126,000 pounds per square Inch. 




600 
650 


.0258 
.0280 


.0034 
.0036 




54,685 




58,891 


700 


.0303 


.0039 




63,098 


750 


.0326 


.0043 




67,304 


800 


.0349 


.0045 




71,611 


850 


.03/2 


.0047 




75,717 


900 


.0394 


.0048 




79,924 


950 


.0419 


.0051 




84,130 


1,000 


.0443 


.0054 


E (fi00-l,000)-l,198/»0 pounds per square Inch. 




600 
600 

1,100 


.0303 
.0302 

.0488 


.0053 
.0050 

.0060 






92.543 


100,956 


1,200 


.0539 


.0065 




109,369 


1,300 


.0598 


.0078 


i 


117,782 


1,400 


.0658 


.0096 




126, 195 


1,500 


.0731 


.0125 


E (l,00O-l,600)-l,152,000 pounds per square 1 
Inch. 
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Applied loads. 


In gauged length. 




Total. 
PwiuU. 


PersQiiare 
Incn. 


Comprea- 
sion. 

(MflQ 


Set. 


Remarks. 


Poundt. 
600 


/ncA. 
.0125 




GOO ^ .0402 


.0124 


Rested under 20,000 pounds 16 hours. 

E (1,500-2,000) -1,190,000 pounds per square 
inch. 

E (2,000-2,500) -1,497,000 pounds per square 
Inch. 

Ultimate strength. 






100 
600 




.6i35 
.0136 
.0136 

.0174 
.0265 
.0380 
.0536 
.0606 

.0589 
.0585 

.0666 
.0771 
.0624 
.0962 
.1024 
.1207 

.1206 
.1205 




oifM 




600 .0406 

1,600 .0823 
1,700 1 .0940 
1,800 .1090 
1,900 .1283 
2,000 1 .1411 

600 -0833 


134,608 
143,021 
151,434 
150,847 
168,260 




600 

2,100 
2,200 
2,200 


.0628 

.1544 
.1632 
.1600 


176,673 
185,066 


193,409 
201,012 
210,325 


2,300 .1866 
2,400 .2009 
2,600 .2190 

600 .1435r 
600 .1430 




233,000 


2,770 









Two hoops near middle of length of column fractured at time of 
reaching the maximum load. 

Crac& generally developed between the hoops, making their 
appearance at 1,500 to 1.800 poimds per square inch loa^ and 
increasing in number as tne test advanced. The mortar was dis- 
mteCTated in the vicinitv of one of the contact points of the microme- 
ter, nence the readings during the latter part of the test were modified 
thereby. 
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CONGBBTE AND HORTAB OOLUKNd. 



No. 1749. 

1:4:8 Mixture. 

Reenforced with 48 hoops, each 1^.04 wide by ^^.06 thick, and four 
l^'Xl*' by 95''.80 steel angle bars. Hoops spabed 2*^ apart, center 
to center. * 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
4 ; trap rock (J'[ to J'^), 8. Water, 87.4 per cent of cement, by weight. 

Age, set in air, 1 year 4 days. 

Weight of column, total, 682 pounds. 

Weight of concrete, 621 pounds = 144.4 pounds per cubic foot. 

Weight of cage, complete, 61 pounds. Height of column, 95.80 
inches. 

Diameter of column, 10^.09 inches. 

Sectional area, gross, 79.88 square inches. 

Sectional area of angle bars, 0.91 square inch. 

Gauged length, SO''. 



AppUed loads. 


Inguage 


d length. 


■ ■ ' ' ■ y 

RmaarkB. 








Total. 


Per square 
Indi. 


Compres- 
sion. 


Set. 


' 


Poufuh. 


Pounds. 




Inch. 


Inch. 




7,088 


100 


0. 


a 


Initial load. Loaded with 8,000 pounds before 
testing. 


11,982 


150 


.0035 


.0010 




16,976 


200 


.0064 


.0014 




19,970 


250 


.0091 


.0016 




23,964 


300 


.0115 


.0018 




27,958 


350 


.0141 


.0022 




31,9fi2 


400 


.0164 


.0024 




35,946 


450 


.0189 


.0026 




39,940 


500 


.0214 






43,934 


550 


.0235 


.0030 




47,928 


600 


.0260 


.0034 


K (100-4]00) -1,106,000 pounds per square 
inch. 




600 
650 


.0262 
.0283 


.0034 
.0036 






51,922 




55,916 


700 


.0307 


.0037 




69,910 


. 750 


.0331 


.0038 




63,904 


800 


.0357 


.0041 




67,808 


850 


.0385 


.0045 




71,802 


900 


.0408 


.0049 




75.880 


950 


.0437 


.0053 




79,880 


1,000 


.0464 


.0053 


B (600-1,000) -1.081,000 pounds per square 

inch. 




600 

600 

1,100 


.0346 
.0345 
.0518 


.0053 
.0052 
.0061 






87,868 


95,856 


1,200 


.0581 


.0074 




103,844 


1,300 


.0654 


.0098 




111,832 


1,400 


.0736 


.0135 




119,820 


1,500 


.0838 


.0199 


E (1.000-1,500) -1,096,000 pounds per square 



coNcrarrE and moetar columns. 
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Applied loads. In gauged length. 


Remarks. 


Total. 


Per square 
Inck. 


Compres- , q^ 
slon. 1 ^"• 


Ptmudt. 


Pounds. 1 Inch. 

600 ■0&44 


Inch. 
.0201 
.0199 

.0286 
.0306 
.0606 
.0636 
.0754 

.0751 
.0752 

.0872 
.0980 
.1108 
.1210 
.1297 

.1297 
.1295 


E (1.500-2,000)-2,874,000 pounds per square ' 




600 

1,600 
1700 
1,800 
1,900 
2,000 

600 


.0541 

.0939 
.1066 
.1196 
.1346 
.1480 

.1015 
.1012 

.1628 
.1756 
.1897 
.2039 
.2130 

.1614 
.1506 


j 127,806 
1 135,796 
1 143,784 
1 161,772 
169,760 




600 




167,748 
175,736 
183,724 
191,712 
199,700 


2,100 

2'2S 
2,300 

2400 

2,500 

600 
600 

2,602 


E (2.000-2,500)-2,336,0n0 pounds per square 
Ultimate strength. 




215»000 







Fractured seventh hoop from upper end of column at time of 
reaching the maximum load. 
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OOKCBETE AND MOBTAB COLUMNS. 



No. 1757. 

1:2:4 Mixture. 

Reenforced with four I'^xl'^ by 95'^.45 steel angle bare, which 
were retained in position by two hoops, each I'^.ol wide by ^.06 
thick, one at each end of the column. 




Composition, by volimie: Alj^a cement, 1; sand (10-mesh sieve), 
2; trap rock (f*" to 1^'^), 4. Water, 52.4 per c«nt of cement, by 
weight. 

^e, set in air, 11 months 24 days. 

Weight of column, total, 712 pounds. 

Weight of concrete, 684 pounds =148.4 poimds per cubic foot. 

Weight of cage, complete, 28 pounds. 

Height of column, 95.45 inches. 

Diameter of column, 10.37 inches. 

Sectional area, ^oss, 84.46 square inches. 

Sectional area of angle bars, 0.91 square inch. 

Gauged length, 50^^. 





In gauged length. 


Remarks. 










Totol. 


PerKJuare 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




8,446 


100 


a 


0. 


Initial load. Loaded with 9,000 pounds be- 
fore testing. 


12,660 


150 


.0014 


.0004 




16,802 


200 


.0030 


.0006 




21,115 


250 


.0045 


.0008 




25,338 


300 


.0062 


.0010 




29,561 


350 


.0076 


.0011 




33,784 


400 


.0004 


.0013 




38,007 


450 


.0109 


.0016 




42,230 


500 


.0124 


.0019 


1 


46,453 


550 


.0141 






50,676 


600 


.0157 


.0024 


E (100-600)- 1,880,000 pounds per square Inch. 




600 
660 


.0158 
.0174 


.0029 




64,800 


1 50,122 


700 


.0188 


.0030 




63,345 


760 


.0204 


.0032 




67,568 


800 


.0220 


.0037 




71,791 


850 


.0236 


.0039 




76,014 


900 


.0251 


.0043 




80,237 


950 


.0267 


.0045 




84.460 


1,000 


.0282 


.0046 


E (600-1,000)- 1 ,942,000 pounds per square inch. 




600 
600 


.0207 
.0199 


.0048 
.0030 
.0038 


Set after resting 40 minutes. 
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Applied loads. 



Total. 



PoumdM. 
92,S06 
101,362 
100,798 
118,344 
136,000 



133,800 



Per square 



ersqtu 
Indi. 



PwMda.' 
1,100 
1,200 
1,300 
1,400 
1,500 

000 

eoo 

1,584 



In gauged length. 



Compres- 
sion. 



Inch. 
.0810 
.0346 
.0384 
.0424 
.0471 

.0284 



Set. 



Remarks. 



Jnek, 
.0046 
.0063 
.0068 
.0060 ; 
.0066 ' B (1,000-1,500)— 1,470,000 pounds per square 

' inch. 
.0068 I 
.0068 ; 



Ultimate strength. 



Column failed f 5^ from the lower end. Loads were continued until 
the angles buckled locaUy, which occurred at the place of failure of 
the concrete. 
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OONOBBTE AKD MOBTAR COLUMNS. 



No. 1768. 

1:2:4 Mixture. 

Reenforced with 2 hoops, each 1*^.04 wide by *'.06 thick, and four 
l^'Xl'^ bv 95*^.80 steel anjgle bars. There were seven hoops used 
during the construction or this columan, five of which were sawed 
apart prior to testing, leaving the two end ones only intact. The 
hoops were annealed before making up the reenforcing cage. When 
sawed apart after the construction of the column* they gave no 
evidence of having been under initial tension in the completed 
column. 




Composition, by volimie: Al^a cement, 1; sand (10-mesh sieve), 
2; trap rock (}" to IJ'^, 4. Water, 56.8 per cent of cement by 
weight. 

#je, set in air, 11 months 20 days, 
eight of column, total, 702 pounds. 
Weight of concrete, 670.5 pounds = 145.4 pounds per cubic foot. 
Weight of cage, complete, 31 ) pounds. 
Heignt of column, 95.80 inches. 
Diameter of column, 10.36 inches. 
Sectional area, sross, 84.30 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50". 



AppUed loads. 


In gaug«d length. 


Rem«rkB. 

• 


ToUl. 


Persqtukrc 
indi. 


Compres- 
■ion. 


Set. 

Inch. 
0. 


Pounds. 
8,430 

12,645 
16,860 
21,075 
25,290 
20,505 
33,720 
37,935 
42.150 
46,365 
50,580 
64.795 
50,010 
63,225 
67,440 
71,655 
75,870 
80.085 
84,300 
02,730 
101, 160 


Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

650 

600 

650 

700 

750 

800 

850 

900 

050 

1,000 

1,100 

1,200 

1.300 

\ Mm 


Inch. 
0. 

.0018 
.0037 
.0056 
.0076 
.0096 
.0114 
.0133 


Initlalload. Loaded with 7,000 poonds before 
testing. 




















.0153 
.0173 
.0189 
.0209 
.0224 







.0037 






.0245 
.0266 
.0284 
.0304 
.0323 
.0345 
.0304 
.0436 
.0483 
.0543 








Ultimate strength. 








.0063 




100,500 
118 020 






126,450 l!500 
140,000 1-661 


.0626 


.6i38 




' 







Column failed 30^^ from lower end. 
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No. 1756. 

1:2:4 Mixture. 

Reenforced with 5 hoops, each 1''.04 wide by ''.06. thick, and four 
rxl^'by 95*'.65 steel angle bars. Hoops spaced about 24*" apart, 
center to center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (f' to H^), 4. Water, 52.4 per cent of cement by 
weight. 

^e, set in air, 11 months 25 days. 

Weight of column, total, 719 pounds. 

Weight of concrete, 689 pounds = 149.1 poimds per cubic foot. 

Weight of cage, complete, 30 pounds. 

Heigtit of column, 95.65 inches. 

Diameter of colimm, 10.38 inches. 

Sectional area, gross, 84.62 square inches. 

Sectional area of angle bars, 0.91 square inch. 

Gauged length, 50^^. 



Applied loads. 


In gauged length. 












Koinarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 




Pound*. 


Pound*. 


Inch. 


Inch. 


\ 


8,402 


100 


0. 


0. 


Initial toad. Loaded with 7,000 pounds before 
testing. 


13,e03 


150 


.0015 


.0004 




16,984 


200 


.0033 


.0007 




21,155 


250 


.0040 


.0008 




25,386 


300 


.0066 


.0011 




20,617 


360 


.0084 


.0014 




33.848 


400 


.0100 


.0015 




38,079 


460 


.0118 


.0010 




42,310 


500 


.0133 


.0020 




46,541 


550 


.0148 


.0022 




50,772 


600 


.0168 


.0026 


E (100-600)=1.761,000 pounds per square Inch. 




600 


.0160 






55,003 


650 


.0185 


.0020 




50,234 


700 


.0201 


.0030 




63.4B5 


750 


.0218 


.0033 




67,606 


800 


.0235 


.0036 




71,024 


850 


.0263 


.0040 




76,158 


000 


.0272 


.0041 




80,380 


060 


.0200 


.0043 




84,630 


1,000 


.0314 


.0047 


E (600-1.000) =1,(100,000 pounds ijrr square inth. 




eoo 

600 


.0220 
.0230 


.0047 
.0047 








I 
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OONORETf AND MORTAR COLUMNS. 

No. 1756— Continued^, 



AppUed loads. 




1 


Total. 


Peraquans 
inck. 


Compres- 
sion. 

Inch. 
.0350 
.0394 
.0434 
.0506 
.0603 

.0386 
.0387 


Set. 

Inch. 
.0050 
.0058 
.0066 
.0082 
.0121 

.0122 
.0122 


Remarks. 

1 

1 


Pounds. 
93,062 
101,644 
110,006 
118,468 
126,930 


Pounds. 
1,100 
1,200 
1,300 
i;400 
1,500 

600 
600 

1,600 


E (l.O0O-1.50O)=1.163.O00 pounds per square 
inch. 






136,302 


Ultimate strength. 







Column failed S^ from upper end. The concrete in this vicinity 
appeared, locally, leaner tnan the average mixture. Loads were 
continued after passing the maximum, tne column continuing to 
yield in the meantime. The angle bars eventually buckled outward 
at the place of failure of the column. 
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No. 1754. 

1:2: 4 Mixture. 

Reenforced with 24 hoops, each 1''.04 wide by ^^.06 thick, spaced 
about 4' apart, center to center. Hoops held in position during 
construction by means of fine wires attached to the mold. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (l" to 1^''), 4. Water, 52.4 per cent of cement by 
weight. 

^e, set in air, 11 months 23 days. 

might of column, total, 706 pounds. 

Weight of concrete, 689 poimds = 147.9 pounds per cubic foot. 

Weight of hoops, 17 pounds. 

Height of column, 96.10 inches. 

Diameter of column, 10.37 inches. 

Sectional area, gross, 84.46 square inches. 

No vertical bars used. 

Gauged lengthy SO''. 

Column defective on account of displacement of hoops. 



AppUed loads. 


In gauged length. 








1 




Remarks. 


Total. 


Per squarB 
inch. 


Compres- 
Blon. 


Set. 




1 Pound*. 


Powtds, 


Inch. 


Inch. 




8,446 


100 


0. 


0. 


Initial load. Loaded with 6.000 pounds before 
testing. 


12,660 


150 


.0011 


.0003 




16,892 


200 


.0021 


.0005 




21,115 


250 


.0033 


.0009 




25,338 


300 


.0045 


.0011 


1 


29,561 


350 


.0058 


.0013 




33.784 


400 


.0073 


.0019 




38,007 


450 


.0065 


0022 


1 


42,230 


500 


.0096 


.0027 


1 


46,453 
50,676 


550 
600 


.0113 
.0129 


.0031 
.0038 


E (lOO-GOO)- 2.747.000 pounds per square inch. 




600 
6S0 


.0133 
.0147 


.0038 
.0044 




54,890 




50.122 


700 


.0161 


.0048 




63,345 


750 


.0179 


.0056 




C7.568 


800 


.0198 


.0063 




71,791 


850 


.0218 


.0070 




76,014 


900 


.0238 


.0080 




80,237 


950 


.0260 


.0090 




H^ 


1,000 


.0283 


.0100 


E rriOa-1 .000) =2. 174.000 pounds per square 
inch. 


1 


600 
600 


.0209 
.0209 


.0100 
.0102 
.0007 


Set after resting half an hour. 






r 







17253—08- 



-14 
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OONOBETE AND KOBTAS COLUMNS. 



No. 1754 — Continued. 



AppUed loads. 


In gauged length. 


Remarks. 


! TotaL 


Persqnaie 
indi. 


Compres- 0^ 
8lon. ^• 

1 


1 Pound*. 
92,906 
101,362 
109,798 
118,244 
126,690 


Pounds, 
1,100 
1,200 
1300 
1400 
1,600 

600 
600 

1,600 
1,700 
1800 
1,900 
2,000 

600 
600 

2,100 
2:200 
2,206 


Inek. 
.0338 
.0307 
.0476 
.0660 
.0668 

.0468 
.0457 

.0779 
.0916 
.1047 
.1209 
.1416 

.1014 
.1011 

.1646 
.1946 


Inch. 
.0129 
.0161 
.0208 
.0268 
.0316 

.0317 
.0817 

.0394 
.0479 
.0670 
.0671 
.0614 

.0810 
.0611 

.0078 
.1103 


E (l,O0O-l,600)=l,572,O0O pounds per square 
inch. 






136,136 
143,682 
162,028 
160,474 
168,920 


! 

E (1,600-2,000)=966,000 pounds per sqoare 
inch. 

Snapping sounds. 
Ultimate strength. 




177,366 
186,812 
186,000 









Column failed 30'^ from lower end. 
was displaced during construction, 
with the axis of the column. 



At this place one of the hoops 
It made an angle of about 80^ 
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No. 1752. 

1:2:4 Mixture. 

Reenforced with 48 hoops, each 1^.04 wide hj ^,06 thick, spaced 
2' apart, center to center. Hoop held In position during construc- 
tion oy means of fine wires attached to the mold. 




Composition, by volimie: Alpha cement, 1; sand (10-mesh sieve), 

^ rock (r to li"), 4. Water, i 
Age^ set in air, 1 year. 



2; trap 



, 52.4 per cent of cement, by weight. 



Weight of column, total, 728 poimds. 

Weight of concrete, 694.25 pIounds = 150.3 pounds per cubic foot. 

Weight of hoops, 33.75 pounds. 

Hei^t of column, 96.20 inches. 

Diameter of column, 10.36 inches. 

Sectional area, gross, 84.30 square inches. 

No vertical bars used. 

Gauged length, 50^*. 



Applied loadB. 


In gauged length. 


Remarks. 










Totol. 


Peraquare 
inch. 


Compim- 
0ion. 


Set. 




Pounds, 


Poundt. 


Inch. 


Inch. 




8,430 


100 


a 


a 


Initial load. Loaded with 6,000 poonda before 
testing. 


12,<M5 


150 


.0008 


.0002 




16,800 


200 


.0016 


.0003 




21,075 


2S0 


.0023 


.0004 




25,290 


300 


.0083 


.0005 




29,fi05 


350 


.0042 


.0006 




33,720 
37,035 


400 


.0052 


.0007 




450 


.0061 


.0010 




42,150 


600 


.0074 


.0011 




46,365 


660 


.0086 


.0013 




50,580 


600 


.0097 


.0017 


E (100-600) -3,125,000 pounds per square inch. 




600 
660 


.0097 
.0108 


.0010 
.0020 




54,796 


50,010 


700 


.one 


.0023 




63,225 
67,440 


760 


.0133 


.0027 




800 


.0144 


.0081 




71,665 


860 


.0159 


.0035 




S;^ 


000 


.0171 


.0038 




060 
1,000 


.0186 


.0041 




84,300 


.0202 


.0048 


(600-1,000) -2,703,000 pounds per square inch. 




600 

600 

1,100 


.0137 
.0137 

.0228 


.0047 
.0047 

.0056 






02,730 


101,160 


1,200 


.0265 


.0071 




, 100,500 


1,300 


.0294 


.0063 




118,020 


1,400 


.0331 


.0097 




126,450 


1,500 


.0370 


.0120 


E (1,000-1.500) -2,381,000 pounds per square 










Inch. Snapping sound. 



212 



OONORKTE AND MORTAR COLUMNS. 

No. 1752— Continued. 



Applied loads. 



Total. 



Per square 
inch. 



Pounds. 



134,880 
143,310 
151,740 
160,170 

i«5,eoo 



Pounds, 

eoo 

600 

1,600 
1,700 
1,800 
1,900 
2,000 



177,030 
185,400 
193,800 , 
a02,32O I 
210,750 

I 



219,180 



227,610 
236,040 
244,470 
252,900 



261,330 
262,000 



600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 
600 

2,600 



In gauged length. 



Ck>mpres- 
sion. 



2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,106 



Set. 



Inch. 
.0222 
.0220 

.0426 
.0470 
.0526 
.0576 
.0640 



.0373 
.0371 

.0713 
.0781 
.0651 
.0928 
.1005 



.0680 
.0580 



.1067 



.1188 
.1288 
.1400 
.1523 



.0942 
.0935 



.1625 



Tneh. 
.0120 
.0118 

.0143 
.0163 
.0193 
.0216 
.0250 



.0250 
.0250 



.0363 
.0413 
.0447 



.0447 
.0447 

.0507 
.0470 
.0564 
.0624 
.0608 
.0781 



.0778 
.0775 



.0847 



Remarks. 



£ (1.500-2,000) -1,906,000 pounds per square 
inch. 



E (2.000-2,500) » 1,488,000 pounds per square 
inch. 



Set after resting half an hour. 



E (2.500-3,000) -1,359,000 pounds per square 



Ultimate strength. 



Column f^ed 15" from the lower end. When the column was 
under the maxhnum load one hoop fractured. There was a dis- 
placed hoop m the section of the column which failed. The hoop 
was in a plane making an angle of about 75^ with the axis of the 
colunm. 
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No. 1753. 

1:3: 6 Mixture. 

Reenforced with 48 hoops, each 1^.04 wide by ^.06 thick, spaced 
2" apart, center to 'center. Hoops held in position during construc- 
tion by means of fine wires attached to the mold. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
3; trap rock iX" to IJ*), 6. Water, 75 per cent of cement, by weight. 
A^e, set in air, 11 months 24 days. 
Weight of column, total, 718 pounds. 

Weight of concrete, 684 pounds = 147.7 pounds per cubic foot. 
Weight of hoops, 34 pounds. 
Heignt of column, 96.10 inches. 
Diameter of column, 10.37 inches. 
Sectional area, gross, 84.46 square inches. 
No vertical bars used. 
Gauged length, 50". 



AppUed1oa48. 


In gauged length. 


1 
Remarks. 










TotaL 


Per square 


Comprcs»- 


Set. 




Pmvnd*, 


PO«fld«. 


Iwh, 


Inch. 




8,446 


100 


0. 


0. 


Initial load. Loaded with 8.000 pounds before 
testing. 


12,669 


150 


.0010 


0. 




16,882 


200 


.0021 


.0004 




1 21, 116 


250 


.0034 


.0008 




25,338 


300 


.0050 


.0011 




29,661 


350 


.0064 


.0016 




33,784 


400 


.0078 


.0019 




38,007 


450 


.0096 


.0027 




42,230 


500 


.0116 


.0033 




46,463 


550 


.0138 


.0041 




50,676 


600 

• 


.0158 


.0061 


E (100-600) -2.336,000 pounds per square inch. 




600 

650 


.0163 ' .naw 




64,899 


.0185 


.0063 


59.122 


700 


.0207 


.0073 




63,345 


750 


.0233 


.0086 




67,568 


800 


.0266 


.0100 




71,791 


850 


.0298 


.0117 




76,014 


900 


.0328 


.0134 




80,237 


950 


.0368 


.0153 




84', 460 


1,000 


.0410 


.0180 


E (600-1.000) -1.626,000 pounds per square inch. 




600 
600 

1,100 


.0319 
.0318 

.0503 


.0180 
.0180 

.0232 






92,906 


101,352 


1,200 


.0603 


.0292 




109,798 


1.300 


.0703 


.0354 




118,244 


1.400 


.0824 


.0432 




126,690 


1.500 


.0963 


.0526 


E (1,000-1.500) -1.202,000 pounds per square 
inch. 
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Applied loads. ' In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

1,600 
1,700 
i;800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 

600 
600 

200 
400 
600 
800 
1,000 
800 
600 


Inch. 
.0706 
.0706 

.1120 
.1268 
.1423 
.1686 
.1768 

.1309 
.1308 

.1983 
.2196 
.2433 

.1822 
.1816 

.1690 
.1700 
.1800 
.1898 
.1986 
.1940 
.1876 
.1786 
.1646 

.2658 
.2872 

.2269 
.2266 


Inch. 
.0626 
.0524 

.0626 
.0724 
.0832 
.0047 
.1070 

.1072 
.1073 

.1223 
.1300 
.1564 

.1669 
.1660 


E (1.600-2,000) -962,000 pounds per square iwdi. 

£ (2^2.600) -1.238.000 pounds per square 
Ultimate strength. 




136,136 
143,682 
162,028 
160,474 
168, g20 




177,366 
186,812 
194,268 






























^ 


400 
200 






.1661 

.1744 
.1972 

.1973 
.1976 


202,704 
211,160 


2,400 
2,600 

600 
600 

2,760 




232,300 







Column failed near middle of its height. 

Two hoops fractured at time of reacmng the maximum load. 
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No. 1765. 

1:3:6 Mixture. 

Reenforced with 25 hoops, each l^.SO wide by ''.12 thick, and four 
rxl' by 95''.95 steel angle bars. Hoops spaced 4" apart, center 
to center. Concrete shell outside of reenforcement. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
3; trap rock (f*" to li"), 6. Water, 69.9 per cent of cement, by 
weight. 

#;e, set in air, 1 year 2 months 14 days, 
eight of column, total, 980 pounds. 
Weight of concrete, 908 pounds = 148.4 pounds per cubic foot. 
Weight of cage, complete, 72 pounds. 
Height of column, 95.95 inches. 
Diameter of column, 11.99 inches. 
Sectional area, gross, 112.91 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50^. 





In gauged length. 


RenuurkB. 










ToUL 


PerMmare 


Compres- 
sion. 


Set. 




Potmds. 


Pounds. 


Inch, 


Inch, 




U,2Q1 


100 


0. 


0. 


Initial load. Loaded with 8.000 pounds before 
testing. 


16,987 


160 


.0041 


.0016 


22,582 


200 


.0061 


.0080 




28,228 


260 


.0118 


.0041 




33,873 


300 


.0163 


.0051 




39,619 


360 


.0192 


.0061 




46,164 


400 


.0228 


.0070 




60,810 


460 


.0264 


.0078 




66,465 


600 


.0808 


.0087 




62,101 


550 


.0840 


.0098 




67,746 


600 


.0879 


.0100 


E (100-600) -896.000 pounds per square inch. 




600 
660 


.0380 
.0426 


.0104 
.0110 




78,892 


79,087 


700 


.0467 


.0119 




84,683 


760 


.0614 


.0183 




90,328 


800 


.0669 


.0147 




96,974 


860 


.0622 


.0176 




101,619 
107,266 


900 


.0678 


.0209 




960 


.0740 


.0248 




112,910 


1,000 


.0610 


.0301 


E (600-1,000) -870,000 pounds per square inch. 




600 
600 


.0674 
.0674 


.0301 
.0301 
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Applied loads. 



Total. 



Pounds. 
124,201 
135,492 
146,783 
158.074 
100,365 



Per BQuare 
I inch. 



Pounds. 
1,100 
1,200 
1,300 
1,400 
1,500 



GOO 
tiOO 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 



.1 



180,656 - 1,600 
191,047 I 1,700 
203,238 ' 1,800 



•| 



288,000 



600 
000 



2,561 



In gauged length. 



Remarks. 



uompras- 
slon. 


Set. 




Inch. 
.0957 
.1126 
.1822 
.1529 
.1747 


Inch. 
.0412 
.0553 
.0716 
.0893 
.1083 


Snapping soands. 

E (^OOO-l/iOO) -1,613,000 pounds pi^r square 
inch. 


.1410 
.1406 


.1063 
.1083 




.1159 






.1298 
.1404 
.1496 
.1582 
.1530 
.1460 
.1358 
.1204 






























.1090 




.1964 
.2185 
.2408 


.1263 
.1464 
.1658 


• 


.1960 
.1966 


.1660 
.1659 


Ultimate strength. 



Cracks in the exterior shell gradually increased after first appearing 
under the load of 1,500 pounds per square inch. A hoop fractured 
when the maximum stress was reached, a sudden loss in resistance 
then occurring. 
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No. 1755. 

1:3:6 Mixture. 

Reenforced with 25 hoops, each 1*.04 wide bjr ^.0& thick, spaced 
4* apart, center to center. Hoops held in position during construc- 
tion by means of fine wires attached to the mold. 




Composition, bv volume: Alpha cement, 1; sand (10-mesh sieve), 
3; cinders, 6. Water, 75 per cent of cement, by weight. 

Age, set in air, 1 year. 
. Weight of column, total, 476 pounds. 

Weight of concrete, 458.25 pounds = 98.3 pounds per cubic foot. 

Weight of hoops, 17.75 ]3ounds. 

Heignt of column, 96.05 inches. 

Diameter of column, 10.37 inches. 

Sectional area, gross, 84.46 square inches. 

No vertical bars used. 

Gauged length, 50". 

A number of hoops were loose over the concrete at the commence- 
ment of the test. 



AppUed loads. 


In gauged length. 


Remarks. 




Total. 


Per sq nan* 


Comprea- 
slon. 


Set. 




Pounds. 


P(Mf1Mf«. 


Inch. 


Inch. 






8,446 


100 


0. 


0. 


Initial load. Loaded with 6,000 pounds before 
testing. 




12,607 


150 


.0056 


.0018 






16,802 


200 


.0121 


.0038 






21,115 


250 


.0193 


.0066 






2S,338 


300 


.0273 


.0098 






29,561 


350 


.0365 


.0140 






33,784 


400 


.0473 


.0191 






38 007 


450 


.0596 


.0254 






42,230 


500 


.0748 


.0340 






46.453 


550 


.0923 


.0445 






50,676 


600 


.1133 


.0576 


E (100-«00) -449,000 pounds per square Inch. 






600 
650 


1187 
!l375 


.0621 
.0786 






54, 8W 


59,122 


700 


.1640 


.0916 






63,345 


750 


.2010 


.1164 






67,568 


800 


.2606 


.1660 


E (600-800) -218,000 pounds per square Inch. 






600 
GOO 

200 
800 
400 
500 
600 
500 
400 
30O 
200 
848 


.2486 
.2497 

.1896 
.2064 
.2243 
.2378 
.2498 
.2416 
.2314 
.2178 
.1997 


.1698 
.1710 


aitimate strength. 














































.1731 




71,600 








1 



Column failed near middle of height. 
The concrete crushed and hoop ruptured. 
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No. 1784. 

1:2:4 Mixture. 

Reenforced with four }-inch s<juare twisted steel bars. Bars were 
flush with the lower end and projected above the surface of the upper 
end of the column. A perforated plate was used to cap the upper 
end, the plate having clearance holes which received the projecting 
ends of the twisted steel bars. At this end the loads were thus ap- 
plied to the concrete only. 




/zeo 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock (}'' to 1 J') , 4. Water, 52.4 per cent of cement, by weight. 

Age, set in air, 1 year 5 months 21 days. 

T^ight of colunm, total, 1,316 pounds. 

Weight of concrete, 1,256 pounds = 150.1 pounds per cubic foot. 

Weight of steel bars, 60 pounds. 

Hei^t of column, 94.08 inches. ' 

Sectional area, gross, 12^.38 X 12*.60 = 155.99 square inches. 

Sectional area of vertical bars, ''.75X*.75 = ''.5625X4 = 2.25 square 
inches. 

Gauged length, 50*. 



AppUedloads. 


In gauged length. 


Remarks. 


Total. 


Per square 
IndL 


Compres- 
sion. 

Inch. 
0. 

.0010 
.0023 
.0036 
.0050 
.0061 
.0073 
.0089 
.0098 
.0112 
.0123 

.0123 

.0135 
.0144 
.0156 
.0168 
.0179 
.0189 
.0199 
.0211 


Set. 


Powndi. 

15,509 

23,399 
31,198 
38,998 
46,797 
54,597 
62,396 
70,196 
77,996 
85,945 
93,594 


P0tt«d«. 

100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
760 
800 
850 
900 
950 
1,000 


Indi. 

a 

0. 

.0004 
.0007 

.0011 
.0014 
.0017 
.0017 
.0019 
.0021 

.0021 


Initial load. Loaded with 18.000 pounds before 
testing. 

1 
B (100-600) -2, 451, 000 pounds per square Inch. 1 


101,394 
109,193 
116,993 
124,792 
132,592 
140,391 
148,191 
155,990 


i 




1 




E (600-1,000) -2,697,000 pounds per square ineb. 










.0032 
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r 

Applied loadB. 


In ganged length. 


RenuurkB. 


1 ' 


Compns- 
ston. 


Set. 


i 

1 PMMMb. 


Pownd*. 
600 
600 

I.IOO 


Ifieh. 
.0147 
.0147 

.0236 
.0258 
.0279 
.0303 
.0329 

.0182 
.0182 

.0350 
.0384 
.0412 
.0445 
.0479 

.0235 
.0233 

.0543 
.0680 
.0670 


Inch, 
.0032 
.0033 




I 


171,580 


187,188 1,200 
I 202 787 1 1 3fn 






1 Qislsao 


1,400 
i;500 

600 
600 

1,600 
1,700 
1800 

i'S2 
2,000 

600 
600 

2,100 




! 233,986 

1 


.0046 

.0046 
.0046 




249,684 
265,183 
280,782 
206,381 










311,980 


.0073 
.0072 


E (1,500-2.000-2,033,000 poande per sqaare inch. 




.0071 1 


327,579 
343,178 
368»777 












Ultimate strength. 







Clolumn failed at the lower end, opening oblique and longitudinal 
cracks in the lower 2 feet of its height. 
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No. 1786. 

1:2:4 Mixture. 

Reenforced with eight i" twisted steel bars. Bars were flush with 
the lower end and projected above the surface of the upper end of 
the colunm. A perforated plate was used to cap the upper end, the 
plate having clearance holes which received the projecting ends of 
the twisted steel bars. At this end the loads were thus applied to 
the concrete only. 




/e.crj" 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (}* to IJ^), 4. Water, 62.4 per cent of cement. 

Age, set in air, 1 year 6 months 22 days. 

Weight of column, total, 1,364 pounds. 

Weight of concrete, 1,244 pounds = 151.3 pounds per cubic foot. 

Weight of steel bars, 120 pounds. 

Hei^t of column, 94.15 inches. 

Sectional area, gross^ 12'.55 X 12*.38 = 155.37 square inches. 

Sectional area of vertical bars, '.75 X '".75 = ''.5625 X 8 = 4.50 square 
inches. 

Gauged length, 50*. 



[ 

AppUedloads. 


In gauged length. 




Total. ^^InX" 


Compres- 

BiOD. 


Set. 


Remarks. 


Pounda. 
16,637 

23,306 
31,074 
38,843 
46,611 
54,380 
62,148 
60,017 
77,686 
85,454 
03,222 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 


Inch. 
0. 

.0008 
.0015 
.0024 
.0034 
.0044 
.0056 
.0066 
.0076 
.0086 
.0097 

.0097 

.0105 
.0115 
.0124 
.0133 
.0142 
.0151 
.0160 
.0170 


Inch. 
0. 

0. 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0012 
.0013 

.0014 


Initial load. Loaded with 16,000 pounds before 
testing. 

r 

E (100-«00) -2,976,000 pounds per square inch. 
E (600-1,000) -3,030,000 pounds per squara Incb. 


100,991 
106,750 
116,528 
124,290 
132,065 










139,833 900 
147,602 OiU 






155,870 


1,000 


.0020 
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Applied loads. 


In gauged length. 


1 


Total. 


Per square 


Compres- 
sion. 


Set. 


Remarks. 


PoufuU. 


Pounds. 
600 
600 

1,100 
1,200 
1300 
1400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 

2,400 
2,600 

600 
600 

2,600 
2,700 
2800 
2,900 
3,000 

600 
600 

3,100 

3,300 
3,400 
3,500 

GOO 
600 

3,W)0 

600 
600 

3,700 

600 


Inch. 
.0113 
.0111 

.0189 
.0207 
.0222 
.0240 
.0260 

.0131 
.0131 

.0280 
.0298 
.0316 
.0335 
.0360 

.0151 
.0151 

.0380 
.0398 
.0418 
.0440 
.0462 

.0177 
.0176 

.0600 
.0522 
.0549 
.0578 
.0600 

.0206 
.0205 

.0654 
.0683 
.0717 
.0748 
.0790 

.0254 
.0265 

.0877 

.0282 
.0284 

.0972 

.0314 


Inrh, 

.0020 
.0020 








170,907 
186,444 
201,961 
217,518 
233,055 











.6630 

.0090 
.0030 


E (1.000-1.500)— 3,165,000 pounds per squaro ' 
inch. 




£ (1.500-2,000) -2,841,000 pounds per square 
inch. 

E (2.000-2,600) -2.747,000 pounds per square 
inch. 


248,502 
254,129 
279,666 
295,208 
310;74D 








.0043 

.0042 
.0042 




326,277 
341,814 
357,351 
372,888 
3881425 









.0054 

.0052 
.0052 


408,962 
419,409 
435 036 
450,573 
466,110 








.0009 

.0068 
.00(« 


E (2,.5OO-3,000) -2,033,000 pounds per squaro 
inch. ' 






481, 47 
497,184 
512,721 
528,268 
643,795 










E (3.000-3,500) -1,445,000 pounds per square 

Inch. 

Ultimate strength. 
Set after 30 minutes. 




.0086 

.0085 
.0085 

.0098 

.0094 
.0094 

.0107 

.0106 
.0100 




550,332 




574,869 






200 
400 
600 
800 
1,000 
800 
600 
400 
200 

600 
1,000 
2,000 
3,000 
2,000 
1,000 

60O 


.0131 
.0224 
.0309 
.0381 
.0440 
.0308 
.0330 
.0240 
.0142 

.0314 
.0448 
.0684 
.0866 
.0735 
.0608 
.0348 
















^. . 














.0104 








1 




i:::::::::::. 














1 .0104 





222 CONOBETE AND MOBTAB COLUMNS. 

Cracks, oblique and longitudinal, appeared under load of 3,500 
pounds per square inch, short cracks near the lower end and 1 to 3 
leet from the upper end. The appearance of the cracks at the lower 
end did not materially change thereafter. The cracks near the upper 
end were slightly more pronounced when the load was advanced to 
3,700 pounds per square inch. After loading with 3,700 pounds per 
square inch a series of loads were applied ofless magnitude. Upon 
completing these, higher stresses were applied. The colunm did not 
again display a resisUince of 3,700 pounos per square inch, but failed 
at the upper end under a total load of 540,000 pounds. A section 
about 12^ average length was partially detached irom the rest of the 
column by oblique cracks, overcoming the adhesive resistance with 
the sides of the twisted steel bars along this part of their length. 
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1 :2 : 4 Mixture. 

Hennebique type of reenforcement. Rednforcement consists of 
four longitudinal, hard steel bars, }^ diameter each, extending from 
the bottom, where they rested on a grille flush with the lower end 
of the column, to a grille }* below the upper end. The longitudinal 
bars were embraced, by collars at intervals of 6^^ each; the collars 
were made of steel hooping i*' wide, No. 20 gauge thick. The collars 
had overlapping ends, imbedded in the concrete. The grilles pro- 
vided above and below the longitudinal bars were made of hoop steel 
1' wide by No. 18 sauge thick; each grille was composed of twelve 
pieces, 6i* long each. 



/.S^ 




doS 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock {{"), 4. Water, 62.4 per cent of cement, by weight. 
Age, set in air, 11 months. 
Weight of column, total, 571 pounds. 

Weight of concrete, 516.5 pounds = 145.5 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Hei^t of colunm, 97.60 inches. 

Sectional area of column, gross, 8^^.03 X 8^^.07 = 64.80 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 50^^. 



AppUed loads. 


In ganged length. 


Remarks. 


Total 


Per square 


Compres- 
sion. 


Set. 


Pom»d9. 
6,480 

9,720 
12,000 
16,200 
19 440 
22,680 
26 920 
29,160 
32,400 
35,640 
38,880 


Pou/nd», 
100 

160 
200 
260 
300 
360 
400 
460 
600 
560 
600 

600 

660 
700 
760 
800 
860 
900 
960 
1,000 


Inch. 
0. 

.0013 
.0027 
.0039 
.0054 
.0060 
.0063 
.0097 
.0112 
.0125 
.0140 

.0140 

.0153 
.0168 
.0180 
.0193 
.0206 
.0219 
.0231 
.0243 


Inch. 
0. 

0. 

.0002 
.0003 

.0004 
.0005 
.0008 

.0010 
.0011 
.0012 
.0013 

.0014 


Initial load. Loaded with 6,000 pounds before 
testing. 

E (100-600) -1,908,000 pounds per square inch. 
E (600-1,000) -2,151,000 pounds per square Inch. 


42,120 
45,360 
48600 
51,840 
56,080 
66 320 
61,660 
64.800 














.0023 
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136,060 
142,500 
140,040 
1S6,620 
162,000 



166,480 
174,960 
181,440 
187,920 
194,400 



200,880 
207,360 
217,000 



0034 ' E (1,000-1,500) -2,137,000, pounds per ■quare 




0052 E (1.500-2,000) -2,066,000 pounds per square 



.0071) 1 E (2,000-2,500) -1,613,000 pounds por square 
Inch. 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,349 



.0271 
.0267 


.0073 
.0073 


1 .(y748 




! .0776 




.0620 





.0664 




.0907 


.0109 


.0325 
.0324 


.0106 
.0106 


.0985 




.1027 








1 





E (2JS0O-3,000)— 1,351,000 pounds por square 
iaai. Crack at corner of oolomn. 



Ultimate strength. 



Column failed at the upper end. Opened oblique and longitudinal 
cracks in the concrete. Tne concrete above the upper grille crushed, 
and the strips composing the grille were indented by the longitudinal 
bars. 
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No. 1770. 

1:2 : 4 Mixtiire. 

Hennebiqu© type of reenforceinent. Reenforcement consisted of 
four longitudiaal, hard steel bars, i'^ diameter each, resting upon a 
grille at the lower end of the column and flush therewith, while another 
grille at the top rested upon the longitudinal bars. There was about 
Y thickness of concrete above the upper jgrille. The grilles were 
composed of hoop steel, and hoop steel collars embraced the longi- 
tudinal bars, the same as in column No. 1769. 




^.ox^ 



Composition, by volume: Alpha cement, 1; sand (lO-mesh sieve), 
2; trap rock (J*'), 4. Water, 46.8 per cent of cement, by weight. 
Age, set in air, 11 months. 
Weight of column, total, 565 pounds. 

Weight of concrete, 510.5 pounds = 145 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Height of column, 97.55 inches. 

Sectional area of column, gross, 8''.02 X S'^.OS = 64.4 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 50''. 



Applied loads. 


In gaugiHl length. 












Remarks. 


Total. 


Persquaro 
indi. 


Comprrs- 
sion. 


Set. 




Pwfids. 


PtmndP. 


Inch. 


Inch. 




6,440 


100 


0. 


a 


Initial load. Loiidwl with 0,000 pounds before 
testing. 


9, ceo 


150 


.0014 


.0002 




12,880 


200 


.0029 


.000(> 




16.100 


250 


.004.5 


.0005 




19,320 


300 


.0059 


.0008 




22.540 


350 


.0074 


.0000 




25.760 


400 


.0090 


.0011 




28,980 


450 


.0105 


.0013 




32.200 


500 


. 0122 . 0015 




35,420 


550 


.013(i ! .0017 




38.640 


GOO 


.0150 ' .0018 


E (100-<i00)- 1,S04,000 pounds per square inch. 




COO 
650 


. 0152 . 0018 
. 0Ui5 




41,860 




45,080 


700 


.0171) 




48,300 


7.')0 


.OIIKJ 1 




51.520 


m) 

HoO 
WW 


.oaos 

.0220 
.0234 






54,740 






57,eco 






61,180 


950 


.0248 1 




64,400 


1,000 


.02(i2 1 .0027 


E ((flO-1, 000)- 1,'. 42,000 pounds per square inch. 


17253 


—08 1, 


3 
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No. 1770-r-Oontinued. 



AppUed loads. 


In gauged Umgth. 


Remarks. 


TotaL 


Per square 


Compres- 
sion. 


Bet. 


Pouind*. 


Pounds. 
600 
600 

1,100 
1,200 
1,300 
It 400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
3,000 

600 
600 

2,100 
21200 
2,300 
2,400 
2,600 

600 
600 

2,600 
2,700 
2,800 
2,900 


Inch. 
.0178 
.0177 

.0288 
.0312 
.0330 
.0966 
.0396 

.0807 
.0807 

.0430 
.0460 
.0491 
.0623 
.0666 

.0843 
.0841 

.0606 
.0640 
.0680 
.0724 
.0760 

.0898 
.0898 

.0642 
.0683 
.0021 
.0960 


.0087 
.0027 


E (1,000-1,600)- 1,964,000 pounds per square 
iuctL 

E (l,500-2,000)-l,736,000 pounds per square 
Inch. 

E (2,000-2,600)-1,381,000 pounds per square 
inch. 

Crack developed at comer of column. 
Ultimate strength. 




70,840 
77,280 
83,720 
90,160 
96,600 








.0087 

.0037 
.0087 




108,040 
100,480 
116,920 
122,360 
128,800 








.0051 

.0061 
.0062 




136,240 
141,680 
148,120 
164,660 
161,000 








.0083 

.0083 
.0083 




167,440 
173,880 
180,320 
186,760 











Column failed at the upper end, opening oblique and longitudinal 
cracks in the concrete. The concrete at the upper end of the column, 
above the grille, crushed locally, and the strips composing the grille 
were indented by the longitudinal bars. 
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No. 1771. 

1:2:4 Mixture. 

Hennebique type of reinforcement. Reinforcement consisted of 
four lon^tudinal, medium steel bars, }^ diameter each, and hoop steel 
grilles, aooYe and below the longitudinal bars, and collars as in column 
No. 1769. 




^,OX^ •• 



Composition, by volume: Alpha cement, 1; sand (lO-mesh sieve), 
2; trap rock (}*"), 4. Water, 68.4 per cent of cement, by weight. 
Age, set in air, 11 months. 
Weight of colunm, total, 564 pounds. 

Weight of concrete, 509.5 pounds = 144.7 pounds per cubic foot. 
Weight of reenforcement^ complete, 54.5 pounds. 
Hei^t of column, 97.55 mches. 

Sectional area of column, gross, 8''.02x 8^.03 = 64.4 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 50^. 



Applied loads. 


In gauged length. 


Remarka. 


TotaL 


PersquAre 
indi. 


Compies- 
Bion. 


Set. 


Pound*. 
6,440 

9,660 
12 880 
16,100 
19,320 
22,540 
25,760 
28.980 
33,200 
35,420 
38,640 


Pound*, 
100 

150 
300 
250 
300 
360 
400 
460 
500 
560 
600 

000 

660 
700 
760 
800 
860 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 


Indi, 

a 

.0015 

.0049 

.0086 
.0102 
.0119 
.0137 
.0154 
.0169 

.0170 

.0187 
.0201 
.0218 
.0232 
.0240 
.0264 
.0278 
.0894 

.0200 

.C319 
.0349 
.0379 
.0410 
.0442 


Inch. 

a 

.0008 
.0006 
.0009 
.0011 
.0013 
.0012 
.0014 
.0018 
.0019 
.0020 

.0021 


Initial load. Loaded with 5,000 pounds before 
testing. 

E (100-600) ^1,678,(J00 pounds per square inch. 


41,860 
45,080 
48»300 
51,520 
54,740 
57,960 
61,180 
64,400 












1 


. . 




.0031 

.0031 
.0031 


E (600-1,000) ^l,7.'>4,a00 pounds per square inch. 




70,840 
77,280 
83,720 
90 160 
06,600 














.0046 


E (1.00O-l,ri00)=l,880,000 pounds per square 
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CONCRETE AND MORTAR COLUMNS. 

No. 1771 — Continued. 



Appllec 
Total. 


I loads. 


In gauge 

Compres- 
sion. 


d length. 
Set. 


Remarks. 


1 


Per square 
inch. 

Pounds. 
600 
600 

1.600 
1,700 
1,800 
1,900 
2,000 

(JOO 
(300 

2,100 
2,200 
2,300 
2,400 

600 
600 

2,438 




PoumU. 


Inch. 
.0233 
.0233 

.0480 
.0518 
.0557 
.0607 
.0680 

.0344 
.0343 

.0774 
.0868 
.0904 
.1180 

.0734 
.0734 


Inch. 
.0044 
.0044 


E (1,500-2,000) =1,736,000 pounds per 
inch. 

Cracks In sight 2^ feet from lott'er end. 
Ultimate strength. 








103,040 
109,480 
115,920 
122,360 
128,800 
















.0140 

.0140 
.0140 


square 






135,240 
141,680 
148,120 
154,560 












.0575 

.0545 
.0545 








157,000 











Column failed at upper end. Opened oblique and longitudinal 
cracks in the concrete. The concrete above the upper grille, about }* 
in thickness, crushed locally, and the strips composing the grille were 
indented by the longitudinal bars. 
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1:2:4 Mixture. 

Hennebiqiie type of reenforcement. Reenforced with four longi- 
tudinal, medium steel bars, i" diameter each; hoop steel-grilles and 
collars as in column No. 1769. 




S.OJ; 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (i"), 4. Water, 35.1 per cent of cement: 



Age, set in air, 11 months. 
Wei ■ 



eight of column, total, 570 pounds. 
Weight of concrete, 515.5 pounds = 146.4 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Height of column, 97.50 inches. 

Sectional area of column, gross, 8''.02x8''.03 = 64.4 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 50". 



Applied loads. 


In gauge 


Id length. 




Remarks. 








Totol. 


Per square 
IncK. 

Pounds. 


Coraprea- 
sion. 


Set. 






Pounds. 


Inch. 


Inch. 






6,440 


100 


0- 


0. 


Initial load, 
testing. 


Loaded with 5,000 pounds before 


0,6(iO 


120 


.0014 


.0003 






12,880 


200 


.0028 


.0004 


• 




16,100 


250 


.0041 


.0005 






19,320 


300 


.0056 


.0006 






22,540 


350 


.0071 


.0007 






25,760 


400 


.0069 


.0009 






28,960 


450 


.0104 


.0010 






32,200 


500 


.0120 


.0011 






35.420 


550 


.0135 


.0014 






38,640 


600 


.0150 


.0015 


E (100-(500)- 


l.K'B.OOO pounds i)er square inch. 




600 
650 


.0150 
.0166 


.0016 






41,860 


45,060 


700 


.0180 








1 48,300 


750 


.0194 








51,520 


800 
850 


.0208 
.0223 









54,740 




1 57,960 


900 


.0235 








' 61,180 


950 


.0249 


.... 






64.400 


1,000 


.0263 


.C«27 


E (600-1,000) 


- 1 ,980,000 pounds per square inch. 




600 
600 

1,100 


.0179 
.0177 

.0289 


.002:. 

.002.'> 










70,840 


77,280 


1,200 


.0315 








83,720 


1,300 


.0340 








90,160 


1,400 


.0368 


1 






96.600 


1.500 


1 .0397 


.any 


E (1. 000-1,500) >- 2,040,000 pounds per square 
inch. 
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OOKOBETE AND MORTAB 00LUMB8. 

No. 1772— Continued. 



Applied loads. 


In gauged length 


Remarks. 

1 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 


Inch. 
.0210 
.0200 


Inch. 
.0039 
.0090 


1 

1 




Rested under this load 17 hours. 


20,000 


100 

1,600 
1,700 
1.800 
1,000 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,600 

600 
600 




.0090 ■ 


103,040 
100,480 
116,020 
122,360 
168,800 


.0422 
.0463 
.0481 
.0617 
.0651 

.0255 
.0264 

.0505 
.0635 
.0684 
.0730 
.0708 

.0876 
.0874 

/ .1000 
1 .1048 










B (1JBQO-2,000)-2,040/X» pounds per aquara 
E (2.000-2,500) -1,866,000 pounds per square 


.0071 

.0071 
.0071 




136,240 
141,680 
148,120 
164,660- 
161,000 








.0184 

.0184 
.0184 




167,440 
167,440 

« 




Cxack In sight. 


2,600 
2,600 


.0406 


Ultimate strength. 









Failed on second application of load of 226OO pounds per square 
inch. Concrete openea oblique and longitudinal cracks at lower end 
of column. 
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No. 1786. 

1:2:4 Mixture. 

Hennebique type of reSnforcement. Reinforcement consists of 
four 1|^ diameter medium steel bars, 52 collars (20 gau^e, y wide) 
embracing bars, and end grilles of flat steel strips li* wide by ''.046 
thick. 




"XSJJ 



Ck)mpo8ition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock ( i^ to 1 i^ , 4. Water, 43.7 per cent of cement, by weight. 
Age, set in air, 1 year 3 months 16 days. 
Weight of colunm, total, 1,420 poimds. 

Weight of concrete, 1,298 pounds » 152.2 pounds per cubic foot. 
Weight of cage, complete, 122 pounds. 
Hei^t of column, 98 inches. 

Sectional area, otoss, 12^55X12^33 = 154.74 square inches. 
Sectional area of vertical bars, total, 3.98 square inches. 
Gauged length, 50*^. 



AppUed loads. 


In gauged length. 


Remarks. 










ToUl. 


Per square 
iodi. 


Compres- 
sion. 


Set. 




Pounds. 


Poufids. 


Inch. 


Inch, 




15,474 


100 


0. 


a 


Initial load. Loaded with 8,000 pounds before 
testing. 


23,2U 


150 


.0009 


0. 


30,948 


200 


.0020 


.0002 




38,685 


260 


.0030 


.0004 




46,422 


300 


.0041 


.0006 




54,150 


360 


.0053 


.0007 




61,896 


400 


.0063 


.0009 




69,633 


460 


.0075 


.0010 




77,370 


500 


.0085 


.0011 




86,107 


560 


.0096 


.0012 




92,844 


600 


.0105 


.0012 


R (10O-600)— 2,688,000 pounds per squan inch. 




600 
660 


.0106 
.0117 


.0012 




100,581 
108,318 


700 


.0124 






116,056 
123,792 


750 


.0134 






800 


.0140 






131,529 


850 


.0150 






139,266 


900 


.0160 






147,003 


950 


.0169 






154,740 


1,000 


.0178 


.0018 


E (600-l,000)*-2,985,000poundBpersquarBinoh. 
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CONCRETE AND MOBTAR COLUMNS. 

No. 1786— Continued. 



Applied loads. 



Total. 



Poundt. 



170,214 
185,688 
201,l(ia 
210.636 
232,110 



Per square 
IncB. 



In gauged length. 



Pounds. 
600 
600 

1,100 
1,200 
1,300 
1,400 
],.500 



000 
000 



247,584 
263,058 
278,532 
294,006 
309,480 



324,054 
340,428 
355,902 
371,376 



402,324 
417,798 
433,272 
448.746 
464,220 



Compres- 
sion. 



Inch, 
.0120 
.0130 

.0194 
.0213 
.0228 
.0247 



.0134 
.0135 



600 

1,500 

600 

1,600 
1,700 
1,800 
1.900 
2.000 



600 
600 

2,100 
2,200 
2,300 
2.400 
2.500 



000 
600 

2.600 
2,700 
2,800 
2.900 
3,000 



600 

GOO 

200 

400 

COO 

800 

1,000 

800 

600 

400 

200 

479,604 3.100 

491,000 3,173 



.0114 
.02'iO 
.0120 

.0267 
.0284 
.0900 
.0323 
.0345 



.0137 
.0135 

.0368 
.0388 
.0410 
.0442 
.0471 



.0179 
.0178 

.0627 
.0558 
.0592 
.0651 
.0723 



.0330 
.0328 

.0222 
.0279 
.0325 
.0308 
.040: 
.0376 
.0339 
.0390 
.0230 



Set. 



Inch. 

.0018 
.0017 



Remarks. 



.0024 E (l,00O-l,.500)»2.g7n,000 pounds per square 
inch. 



.0021 
.0023 



.0004 
.0004 



No sot after remaining under initial load 18 
hours. Temperature lower. 



.0017 E (1, 500-2.000) -2,976,000 pounds per square 

' Inch. 

.0017 

.0012 • 



.0047 , E (2 .000-2 ,500) <- 2,604 ,000 pounds per square 
inch. 



.0045 
.0044 



.0206 E (2,.'»0(Kl,000)- 2,688,000 pounds per square 

inch. 

.0201 I 
.0201 



176 I. 



.0875 



.0198 
.0324 



T'ltimate strength. 



Column failed at the upper end. Opened oblique and longitudinal 
cracks, the reenforcing bars spreading at their ends. At the upper 
end there was a layer of concrete l^" deep above the grille, the latter 
resting directly upon the ends of the l^" bars; at the K>wer end of the 
column the grille was flush with the end of the column. 
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No. 1787. 

1:2:4 Mixture. 

Hennebique type of reenforcement. Reenforcement 
four H*^ diameter medium steel bars, 52 collars (20 gauge, i*' 
embracing bars, and end grilles of flat steel strips 1 i wide by 
thick. 



consists of 

wide) 

046 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock ( J'' to 1 i*) , 4. Water, 48. 1 per cent of cement, by weight. 
Age, set in air, 1 year 3 months 14 days. 
Weight of column, total, 1,424 pounds. 

Weight of concrete, 1,302 pounds = 152.5 pounds per cubic foot. 
Weight of cage, complete, 122 pounds. 
Hei^t of column, 98.18 inches. 

Sectional area, gross, 12^.37 X 12^^.50 = 154.63 square inches. 
Sectional area of vertical bar-s, total, 3.98 square inches. 
Gauged length, 50''. 



AppHod loads. 


In gauged length. 












Remarks. 


Total. 


Per square 


Comppw- 
sion. 


8et. 


1 


Pounds. 


Pounds. 


Inch. 


Jnch. 




15,463 


100 


0. 


a 


I nitial load . Tx>aded with 12, 000 pound s before 
testing. 


23,196 


150 


.0000 


a 




30,026 


200 


.0021 


.0004 


1 


38»658 


250 


.0034 


.0007 




4^389 


300 


.0044 


.0008 




54,121 


360 


0057 


.0010 




61,852 


400 


.0068 


.0012 




69,584 


450 


.0080 


.0014 




77,315 


500 


.0091 


.0015 




85,047 


550 


.0101 


.0017 




92,778 


600 


.0114 


.0018 


E (ino-»inn)-2,<J04,000 pounds per square inch. 




600 
650 


.0114 
.0123 


.0018 






100,510 




108,241 


700 


.0133 






115,973 


750 


.0142 






123,704 


800 


.0152 






131,436 
139, 167 


850 
900 


.0162 
.0171 








146,899 


050 


.0181 






154,630 


1,000 


.0190 


.0024 


E (600-1,000) -2,»i7,000 pounds per square Inch. 
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OONORETE AND HORTAB OOLUMNB. 

No. 1787— Continued. 



AppUe<r loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compre^ 
sion. 


Set. 


Pound: 


Pounds. 
600 
600 

1,100 
1200 
1,300 
IttO 
1,600 

600 * 
600 

1,600 
1,700 
1,800 
1,000 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2.80O 
2,900 
3,000 

600 
600 

3,091 


Inch. 
.0132 
.0131 

.0210 
.0228 
.0248 
.0262 
.0288 

.0152 
.0152 

.0312 
.0320 
.0348 
.0370 
.0306 

.0180 
.0180 

.0432 


Inch. 
.0024 
.0024 


E (1,000-1,500) -2.874,000 pounds per square 
E (1^500-2,000) -2,577,000 pounds per square 




170,003 
186,666 
201,010 
216,482 
231,045 








.0036 

.0034 
.0032 




247,408 
262,871 
278,334 
203,707 
300,260 








.0046 

.0045 

.0046 




324,723 
340,186 
366,640 
371,112 
386,576 


.0454 




.0480 
.0610 
.0642 

.0234 
.0234 

.0610 
.0650 










.0090 
.0000 


E (2.000-2,500) -2,451,000 pounds per square 




.0090 1 1 


402,038 

417,501 
432,064 
448,427 
463,800 








E (2.500-3,000) -2,841,000 pounds per square 
Ultlnuite strength. 


.0730 




.0628 
.0036 

.0623 
.0620 




.0305 

.0305 
.0394 




478,000 


1 



Column failed at the upper end. Opened oblique and longitudinal 
cracks, eventually buckling the 1^^ bars. There was a layer of con- 
crete li*' deep above the gnlle at the upper end of the column. Dur- 
ing the progress of rupture a pyramidal-shaped piece, having its base 
at the upper end surface of the column, forced off sides of the column 
in the vicinity of the buckled parts of the longitudinal bars. 
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No. 1776. 

1 : 2 Mortar. 

Hennebique type of rednforcement. Rednforced by means of k 
steel wire helix. J*' diameter of wire, 2" pitch; interior diameter of 
helix, 6^.35. Also 4 longitudinal steel bars ^.62 diameter each. 
Hoop steel grilles above and below helix and bars; lower grille flush 
with lower end of bolumn; about i" depth of concrete above the upper 
grille. 




Composition, by volume: Alpha cement^ 1; sand (10-mesh sieve), 
2. Water, 46.8 per cent of cement, by weight. 

A^, set in air, 9 months 20 days. 

Weight of column, total, 462 pounds. 

Weight of concrete, 407 pounds « 127.2 pounds per cubic foot. 

Weight of reSnforcementj complete, 55 pounds. 

Hei^t of column, 95.50 inches. 

Diameter of column. 8^.74 inches. 

Sectional area of column, gross, 59.99 square inches. 

Sectional area of vertical bars, total, 1.21 square inches. 

Gauged length, 50^. 

There were a number of minute, transverse cracks in surface of 
column, thought to be shrinkage cracks, at commencement of the test. 





In ganged length. 


Remarks. 


Total. 


PerequAre 


Comprea- 
aion. 


Set. 


Pomnd: 
6,000 

8,000 
11,006 
14,006 
17,007 
30,007 
23,006 
26,006 
20,005 
32,005 
36,004 


Pounds, 
100 

150 

200^ 

260% 

300 

860 

40O 

460 

600 

560 

600 

600 

660 
700 
760 
800 
860 
000 
050 
1,000 

eoo 

600 

1,100 
1200 
1,300 
140O 
1,600 


Inch. 
0. 

.0030 
.0063 
.0005 

.0127 
.0163 
.0104 
.0225 
.0255 
.0270 
.0303 

.0305 

.0325 
.0345 
.0363 
.0880 
.0300 
.0415 
.0433 
.0440 

.0842 
.0337 

.0473 
.0500 
.0626 
.0554 
.0580 


Inehi 

a 

.0011 
.0018 
.0088 
.0032 
.0030 
.0043 
.0048 
.0060 
.0054 
.0065 

.0066 


Initial load. Loaded with 7,000 pounds before 
teetlng. 

E (10O-600)=l,0Q8,000 pounds per square inoh. 

E (600-1,000) -l,604,000poundB per square inoh. 
E (1JOOO-1,600)-2,3S8/XX) pounds per square 


38,004 
41,003 
44,003 
47,002 
60,002 
63 001 
66,001 
60,000 














.0068 

.0060 
.0066 




S;SS 

80,065 








.0003 
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CONCRETE AND HOBTAB COLUMNS. 

No. 1776 — Continued. 



AppUed loads. 


In gauged length. 


1 


Total. 


PerBQuare 
inch. 


Compres- 
sion. 


Set. 


Remarks. 


Pounds. 


Pounds. 

eoo 
eoo 


Inch. 
.0367 
.0366 


Inch. 
.0091 
.0091 


1 






20,000 


Column rested under this load 21 hours. 


100 

eoo 
i,eoo 

1,700 
1,800 
1,900 
2,000 

eoo 
eoo 

2,100 
2,200 
2,300 
2,400 
2,500 

eoo 

000 

500 
1,000 
1,500 
2,000 
1,500 
1,000 

500 

2,600 

2,700 
2,800 

600 
000 

500 
1,000 
1,500 
2,000 
2.500 
2,000 
1,500 
1,000 

500 

2,867 




.0097 
.0096 






.0368 

.0610* 
.0635 
.0664 
.0688 
.0723 

.0425 
.0424 

.0756 
.0780 
.0807 
.0839 
.0873 

.0506 
.0604 

.0478 
.0603 
.0693 
.0784 
.0706 
.0612 
.0496 

.0933 

.0949 
.0968 

.0545 
.a'S44 

.0522 
.0627 
.0722 
.0610 
.0697 
.0820 
.0739 
.0647 
.0541 




95,964 
101,963 
107,962 
113,981 
119,890 


1 




1 











.0190 

.0187 
.0184 


E (1,500-2,000^ -5,43.'i,000 pounds ppr square . 




1 


126,979 
131,978 
137,977 
143,976 
149,975 












.0328 
.0328 


























1 










.0330 


1 


155,974 

161,973 
107,972 


Opened longitudinal crack at upp«»r end of col- 
umn. 




.0406 

.0405 
.0406 






































.0409 




172,000 

L 


Ultimate strength. ^ 







Column failed at the upper end. Cracks developed in the outer 
shell, the shell flaking off from the core. For a brief interval the 
mortar within the hefix sustained the maximum stress reached, fol- 
lowed by the development of oblique cracks in the mortar and 
reduction of strength. 

Attention is invited to the apparently abnormal behavior of this 
column, as shown by the computed moduli of elasticity. Unusual 
rigidity prevailed above the load of 2,000 pounds j)er square inch. 
Below this stress the rate of change in the value is also unusual. 
This erratic behavior is attributed to local causes affecting the outer 
sleeve of concrete. 

Referred to the sectional area within the helix, 6*. 36 diameter, the 
maximum stress reached was 5,431 pounds per square inch. 
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No. 1777. 

1:2:2 Mixture. 

Hennebique type of reenforcement. Reenforced by means of a 
steel wire helix, .30 diameter of wire, 1}* pitch; interior diameter 
of helix, S'^.SS. Also by 4 longitudinal steel tars, '^.62 diameter each. 
Hoop-steel grilles used above and below helix and bars. Lower 
grille flush with lower end of column; about f depth of concrete 
above upper grille. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock ii"), 2, Water, 46.8 per cent of cement, by weight, 
Aee, set in air, 10 months. 
Weight of column, total, 809 pounds. 

Weight (if concrete, 729 pounds = 143.5 pounds per cubic foot. 
Weight of reenforcement, complete, 80 pounds. . 
Heignt of column, 90.85 inches. 
Diameter of column, 11.27 inches. 
Sectional area of column, gross, 99.76 square inches. 
Sectional area of vertical bars, total, 1.21 square inches. 
Gauged length, SO''. 



Applied loads. 



Total. 



Powids. 

9,976 



Per square Compres- ' 
Inch. 



In gauged length. 



Remarks. 



sion. 



Set. 



Pounds. I Inch. 
100 0. 



14,964 


ISO 


.0006 


19,963 


200 


.0012 


24,940 


250 


.0019 


29,928 


300 


.0027 


34.916 


350 


.0033 


99.904 


400 


.0039 


44,892 


450 


.0047 


49,880 


500 


.0053 


54,868 


550 


.0062 


59.856 

1 


600 


.0060 



64,844 
69,832 
74,820 
79,808 
84,796 
89,784 
94,772 
99,760 



600 



700 
750 
800 
850 
900 
950 
1,000 



.0060 



Inch. 

6. 

0. 

0. 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 

. .0C07 



I 



.007rt 
.0084 

.0093 I 

.0098 I 

.0107 • 

.0114 I 

.0121 ' 

.0130 .0014 

I 



Initial load. I^oadod with 7,000 pounds before 
testing. 



R (100-000) -4,032,000 pounds per square Inch. 



E (600-1 ,000)— 3.704,000 pounds per square inch. 
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OONGBETE AKD MOBTAB OOLUMNS. 

No. 1777 — Continued. 



AppUM loads. 


In ganged length. 


Remarks. 


Totol. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


Pound*. 


PowMb. 
600 
600 

1,100 
1,200 
1,300 
1,400 
1,600 

600 
600 

1,600 
1,700 
1800 
1900 
2,000 

600 
600 

2,100 
2,200 

2,400 
2,600 

600 
600 

2,700 
2,800 
2,900 
3,000 

600 
600 

4,360 


Inch. 
.0079 
.0079 

.0148 
.0163 
.0180 
.0197 
.0213 

.0094 
.0094 

,0233 
.0268 
.0274 
.0304 
.0330 

.0133 
.0130 

.0320 
.0334 
.0347 
• 0963 
.0387 

.0134 
.0130 

.0403 
.0417 
.0427 
.0440 
.0450 

.0143 
.0143 


Inch, 
.0014 
.0014 


E (1,000-1,600) -3,621,000 pooiids per squars 

£(1,600-2,000) -2,717,000 pounds per sqoan 
Inch. Cracks near upper end. 

E|2,000-2.600) -6,308,000 pounds per square 

Er2,60O-3,000) -6,308,000 pounds per square 
Ultimate strength. 




109,736 
119,713 
139,668 
139,664 
149, 6« 








.0006 

.0024 
.0024 




169,616 
160,692 
179,668 
189,644 
199,630 








.odsi 

.0051 
.0060 




209,496 
219,472 
229,448 
239,424 
249,400 








.6660 

.0059 
.0058 




269,376 
369,363 
279,328 
289,304 
290,280 








.6676 

.0074 
.0071 




435,000 







Column failed at the upper end. The outer shell of concrete 
flaked off alon^ the upper tnird of the column. The concrete within 
the helix devetoped ODuque cracks in the vicinity of the upper end of 
the column. The outer shell of concrete was detached from the por- 
tion within the helix prior to reaching the maximum load. 

Referred to the sectional area within the helix, 8^.55 diameter, the 
maximum stress reached was 7,577 pounds per square inch. 
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1:2:2 Mixture. 

Hennebique type of reenforcement. Re§nforced by means of 
steel wire helix, -f^" diameter of wire, I'' pitch; interior diameter of 
helix, lO'^.SS. Also by 6 hard steel longitudinal bars, ",^2 diameter 
each. Hoop steel miles above and below helix and bars. Lower 
grille flush with end of colunm; about Y depth of concrete above 
upper grille. 




Composition, by volume: Alpha cement, 1; sand (lO-mesh sieve), 2; 
trap rock (J^), 2. Water, 43.7 per cent of cement, by weight. 
Ase, set in air, 10 months 14 days. 
Weight of colunm, total, 970 pounds. 

Weight of concrete, 844 pounds = 145.5 pounds per cubic foot. 
Weight of reinforcement^ complete, 126 pounds. 
Height of column, 93.70 mches. 
Diameter of column, 11.94 inches. 
Sectional area of column, gross, 111.97 square inches. 
Sectional area of vertical bars, total, 1.81 square inches. 
Gauged length, 50"^. 
Shell of concrete, outside of the helix, porous in places. 



Applied loads. 


In gauged length. 


Remarks. 


TotaL 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
11,107 

16,796 
22,304 
27,003 
33,501 
30,100 
44,788 
«,387 
56,085 
61,564 
67,182 


Pounds. 
100 

150 
20O 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 


Inch. 
0. 

.0006 

.0010 
.0015 
.0021 
.0028 
.0034 
.0043 
.0040 
.0057 
.0064 

.0064 

.0071 
.0078 
.0088 
.0094 
.0102 
.0109 
.0118 
.0125 


Inch. 

a 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0004 

.0004 


Initial load. Loaded with 8,000 pounds before 
testing. 

B (100-600) -4,167,000 pounds per square inch. 

• 
E (GOO-1 ,000) — 3,571 ,000 pounds per square inch. 


72,781 
78.370 
83,078 
80,576 
0M75 
100,773 
106,372 
111,070 














.0009 
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CONCRETE AND MOBTAK COLUMNS. 

No. 1778— Continued. 



Applied loads. 



In gaugrd lenstb. 



I 



ToUl. ! 



Pounds. 



I Per square 



Incn 



123,167 
134,364 
145,561 
156,758 
167,955 



179,152 
190,340 
201,546 
212,743 
223,940 



Pounds. 
600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 



600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 



235,137 
246,334 
2o7,531 
2b8,728 
279,925 



291,122 
302,319 
313,516 
324,713 
335,910 



347,107 
358.304 
369,501 
380,698 
391,895 



&%,000 



600 



600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 



600 
600 

5,805 



Compres- 
sion. 



Remarks. 



Sets. 



Inch. 
.0072 
.0072 

.0140 
.0156 
.0172 
.0189 
.0204 



.0081 
.0061 

.0223 
.0230 
.0353 
.0270 



.0094 

.ooss' 

.0305 



Inch. 
.0009 
.0008 



.0017 E (1.000-1.500) -3.521.000 pounds per square 
inch. 

.0017 • 

.0017 I 



.0026 ' E (1.500-2.000) -3.280.000 pounds per square 
inch. 

I .0026 I 

. 0018 I Set after resting 1 hour. 
.0018 



.0340 
.0355 
.0873 



.0106 
.0106 

.0397 
.0426 
.0444 
.0470 
.0490 



.0144 
.0142 

.0524 
.0540 
.0561 
.a575 
.0590 



.0172 
.0171 



Snapping sound. 



.0038 I E (2.000-2,500) -3,472.000 pounds per square 
I Inch. 

.0035 
.0035 



I .0062 E (2,500-3.000) -2,(i88,000 pounds per square 
' Inch. 



.0060 
.0060 



., Cracks near upper end of column. 



.0061 { E (3.000-3.500) -3.086, 000 pounds per square 
inch. 

.0088 I 
.0088 

l.'ltlmate strength. 



Column failed at the upper end. 

Diameter of concrete inside the helix, at upper end of column, 
10''.35*=84.13 square inches sectional area. Load per sauare inch 
at time of maximum stress, referred to area within helix, 7,726 
pounds. 
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I 



§ 



'Ill 


Per 
square 
Inchon 
gross sec- 
tional 
area. 




4,376 
2,810 
1,881 




1 


4§§§§$§S§ §§§ §§§§§ § § S § 

*S 


630,000 
400,000 
272,000 


Weight 
of con- 
crete 
or mor- 
tar per 
cubic 
foot. 




144.5 
151.2 
152.0 




17263-Ofr 
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244 GONGBETE AND MORTAR OOLUMITS. 

CONCBBTE AHD MOETAB COLXnorS. 
Deduced Results on Reenforced Columns. 

The following tables are deduced from the details of the tests, and 
show approximately the loads sustained by the concrete and hy the 
steel reenforcing bars for columns of different mixtures, with different 
amounts of reenforcing metal and under different loads, the origin 
of the tiCble being taken under the initial load of 100 poimds per square 
inch on the gross sectional area of each column. 

The figures in the first five columns of each table are taken from 
the details of the tests. The loads in pounds per square inch of the 
second column refer to the gross sectional area of the concrete and 
steel taken together. 

The stresses on the bars shown in the sixth and seventh columns 
of the tables are computed horn the resilience on the gauged lengths, 
using a modulus of elasticity of 30,000,000 pounds per square mch 
for the steel. For example, the stress per square inch on the bars 
at 200 pounds per square inch on the gross sectional area of colunm 
No. 1613 is found to be (30,000,000 X ''.0009) -^50 = 540 pounds, which. 
multipHed by the sectional area of the bars, 2.31, gives the total load 
on them 1,247 pounds. 

The figures in the eighth column, as indicated by the heading, are 
the differences between total loads on the column and those on the 
bars. 

The several successive increments of load on the concrete appear 
in the next column. 

In the tenth and eleventh columns are shown the relative loads on 
the concrete and bars expressed in percentages, and have the same 
relations as those which exist between the figures in the eighth and 
seventh columns. 

The stresses per square inch on the concrete of the twelfth colunm 
are the quotients ootained from the figures of the eighth column 
divided by the net sectional area of the concrete. The ratios of 
stresses per sauare inch of the bars to the concrete are shown in the 
last column ot each table. 

These tables are reprinted from results in reports of 1904 and 1905, 
errors having been discovered in the original tables, which these are 
intended to take the place of. 
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1:1:2 Mixture. Pebbles. Reenforced with 4 — i" twisted bars. 
Age, 8 months. 

Sectional area of column, gross, 158.25 square inches; net, 155.94 
square inches. 

Sectional area of steel bars, 2.31 square inches. 

See volume of 1904, page 389, for original table. 



I Applied load!. 



Total. 



Per 
aqtiare 
Inch. 



On S/y* gauged 



Com- 
prat- 



Set. 



Resil- 



Computed 
stiesB on ban. 



Per 
square 
Inch. 



Streae 
on con- 
crete by 
I differ- 
Total. I enoe. 



i^ 



Incrp- 
ment 
on 
con- 
crete. 



Per cent of 
load on- 



Con- 
crete. 



Bars. 



Stress 

per 
square 
fnch 
on 
con- 
crete. 



Ratio, 
pounds 

per 

square 

mcb, 

bars to 

concrete. 



Pounds. 
15,826 
31,680 
47,476 
63,300 
79,125 
M,950 
110,775 
126,600 
142,425 
\»,2S0 
174,075 

ia»,90o 

2U5,725 
221,550 
237,375 
253,200 
269,025 
284,850 
300,675 
316,500 
430,000 
456,000 



Lbt. 

100 
200 
300 
400 
500 

aoo 

700 
800 

goo 

1,000 
1,100 
1,200 
1|300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,720 
2,800 



Inch. 
0. 

.0010 
.0021 
.0040 
.0063 
.0067 
.0100 
.0124 
.0145 
.0160 
.0195 
.0219 
.0239 
.0261 
.0281 
.0303 
.0323 
.0344 
.0370 
.0302 



Inch. 

0. 

.0001 

.0004 

I .0010 

I .0017 

, .0028 

I .0031 

; .0037 

I .0043 

, .0050 

! .0054 

.0058 

.0060 

.0065 

.0068 

.0071 

.0075 

.0078 

.0062 

.0086 



Inch. 

0. 

, .0009 
.0017 
.0030 

! .0046 
.0059 
.0078 
.0067 
.0102 
.0119 
.0141 

I .0161 

I .0179 
.0196 
.0213 
.0232 
.0248 



.0306 



Lbt. 



640 
1,020 
1,800 
2,760 
3,640 
4,680 
6,220 
6,120 
7,140 
8,460 
9,660 
10,740 
11,760 
12,780 
13,920 
14,880 
16,960 
17,280 
18,360 



Lb4. 



Lbt. 



Lbs. 



1,247 

2,356 

4,168 

6,376 

8,177 

10,811 

12,058 

14,137 

16,493 

19,543 

22,315 

24,809 

27,166 

29,522 

32,165 

34,373 

36,868 

39,917 

42.412 



14,678 

29,294 

43,317 

66,024 

70,948 

84,139 

98,717 

112,463 

125,932 

138,707 

161,760 I 

165,091 

178,690 

192,028 

206,220 

218,827 

232,167 

244,933 

258,26.3 



14,716 
14,023 
13,607 
14,024 
13,191 
14,578 
13,746 
13,469 
12,775 
13,06:i 
13,331 
13,468 
13,469 
13,192 
13,607 
13,330 
12,776 
13,330 



Lbi. 



92.1 


7.9 


92.6 


7.4 


91.2 


8.8 


89.9 


lai 


89.7 


10.3 


88.6 


11.4 


89.1 


lao 


88.8 


11.2 


88.4 


11.6 


87.6 


12.4 


87.2 


12.8 


86.9 


lai 


86.8 


ia2 


86.7 


ia3 


86.3 


13.7 


86.4 


ia6 


86.3 


ia7 


86.0 


14.0 


86.9 


14.1 



93 

188 

278 

365 

465 

640 

63S 

721 

808 

889 

• 973 

1,059 

1,146 

1,231 

1,316 

1,403 

1,489 

1,571 

1,656 



6.8 
6l4 
6.6 
7.6 
7.8 
8.7 
8.2 
8.6 
8.8 
9.5 
9.9 
10.1 
10.3 
10.4 

ia6 

10.6 

ia7 

11.0 

11.1 



Ultimate strength. 
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OONOEETE AND MOBTAB OOLUMNB. 
CONCBBTE COLUBfN No. 1612. 



1:2:3 Mixture. Pebbles. Retofoiced with 4 — }" twisted st^el 
bars. Age. 7 months 28 days. 

Sectional area of column, gross, 160.40 square indiea; net, 158.09 
square inches. 

Sectional area of bars, 2.31 square inches. 

See volume pf 1904, page 389, for oric^in&l table. 



Ai>pUed loads. 


On 50" gauged Computed 
IsogtE. ' streM on ban. 


Stren 


Incre- 


Percent of 
load on— 


straw' 
per 


Ratio, 
pounds. 




^ ' 


on con- 


ment ; 


square 
Inch 


per 
square 


1 








crete by on 




Per 


Com- 


«..M Per 




dftfler- COB- | p-_. 

i" 


OB 


inch. 


Total. 


square 
Inch. 


pn*- 
sion. 


Set. 


'""'■I'sr 


Total. 


oon- 
civla. 


haisto 
concrete. 


Ponndt. 


LU. 


Inch. 


Inch. 


Inch, 


LbM. 


LbM, 


JAn. 


1 


Lb9. 




16,040 
32,080 


100 
200 


0. 
.0025 


0. 0. 














.0006 1 .0020 


1.200 


2,772 


13,268 


1 «2.7 1 17.3 


84 


14.3 


48.120 


300 


.0061 


.0010 .0041 1 2.400 


5.063 


96,897 


13,129. 82.3 1 17.7 


167 


14.7 


04,160 


400 


.0079 


.0015 .0064 3.840 


8,870 


39.250 


12,853 . 81.6 


ia4 


248 


15.5 


80.200 


500 


.0106 


.0020 


.0086; 5,160 
.0106 1 6,3to 


11,920 


52,240 I 12,990 SI. 4 


lao 


330 


15.6 


96.240 


600 


.0131 


.0025 


14,692 


65,508 > 13,266 


81.7 


1&3 


414 


15.4 


112.280 


700 


.0100 


.0031 


.0129 7.740 


17,879 


78,361 12,853 


81.4 


18.6 


496 


15.6 


128.320 


800 


.0187 


.0038 1 .0149 ' 8,940 


20,651 


91,629 13,268 


81.6 


ia4 


580 


15.4 


144.360 


goo 


.0216 


.0042 


.0174 , 10,440 


24,116 


104,204 12,575 


81.2 


ia8 


059 


1&8 


160,400 


1,000 


.0240 


.0045 


.0195 i 11,700 


27,087 


117,333 13,129 


81.3 


ia7 


742 


las 


176.440 


1,100 


.0268 


.0049 


.0219 13,140 


30,353 


130.047 12,714 


81.1 


ia9 


823 


l&O 


192,480 


1,200 


.0293 


.0053 


.0240 14,400 


33,264 


143,176 13,129 


81.1 


lao 


906 


15.9 


206.520 


1,300 


.0317 


.0060 


.0257 1 16.420 


35.620 


156,860 13,684 


81.5 


ia5 


992 


15.5 


224,560 


1,400 


.0345 


.0066 


.0279 


16,740 


38,609 


160,851 12,991 


81.5 


ia5 


^Vi 


ia6 


240,600 


1,500 


.0375 


.0070 


.0305 


18,300 


42.273 


182,287 12,436 


81.2 


ia8 


1,1&3 


15.9 


25<1.640 


1,600 


.0408 


.0078 


.0330 


19,800 


45,738 


194,862 1 12,575 


81.0 


19.0 


I'SJ 


lai 


272,680 


1,700 


.0435 


.0081 


.0354 


21,240 


49,064 


207,576 12,714 


80.9 


10.1 


1,313 


ia2 


288,720 


1,800 


.0473 


.0084 


.0389 


23,340 


63,915 


218,765 11,189 


80.2 


19.8 


1,384 


16.9 


322,000 


ZOIO 


Ultimate strength. 







Concrete Column No. 1580. 

1:2:4 Mixture. Pebbles. Reenforced with 4 — i" twisted bars. 
Age, 3 months 13 days. 

Sectional area of column, gross, 157.62 square inches; net, 155.37 
square inches. 

Sectional area of steel bars, 2.25 square inches. 

See volume of 1904, page 390, for original table. 



Applied ioad.. 0° ^^^ 


Computed ( 
stress on bars, stress 


1 Percent ol 
Incre- | ^o»d on- 


StreM 
per 


Ratio, 1 
pounds 






on con- 


ment 
on 




'?^ 


per 
•quare 


1 








crete by 








Par 


COTO- 




T3«_|| 


Per 




differ- 


con- 


Con- 
cxete. 




on 


inch. 


ToUi 


«qi»n 


pres- 


d«i. 


SSS"'»<i"*'* 


Total. 


ence. 


crete. 


Ban. 


con- 


bars to 




loch, 
Iht. 


iiOIL 






Inch. 1 




« 




crete. 


conciete. 


Poimdff. 


Tnth. 


JikA. I Inch, 


Lb9. Lbi. 


Lbt, 


Lbt, 






Lb#. 




U.703 100 


0. 0. 0. 
















ai,52i JOO 


.C017 


.0017 


1,020 


2,295 


i3,467 




85.4 


14.6 


87 


ii.7 


47,2^ 300 


.0042 


.0QD4 


.0038 


2,280 


5,130 


26,394 ' 12,927 


83.7 


16l3 


170 


13.4 


63,048 m 


.0066 


,0007 


.0059 


3,540 


7,965 


39,321 ' 12,927 


83.2 


16l8 


353 


14.0 


78,810 


50Q 


.0090 


.0013 


,0077 


4,620 


10,395 


52,653 13,332 


83.5 


16l5 


339 


U6 


H^n 


im 


.0114 


.0017 .0097 


5,820 


13,005 


65,715 13,062 


83.4 


16.6 


433 


13.8 , 


110,334 


TOO 


,0141 


.0020 ,0121 


7,260 ' 16,335 


78,237 , 12,522 


82.7 


17.8 


504 


14.4 


m,<m 


ICO 


.0172 


.00!^ .0144 


8.640 19,440 


90,894 12,657 


82.4 


17.6 


585 


*!•! 1 


HhSSB 


w» 


.D19L 


.003.1 .0156 


9,360 , 21.060 


105,036 14.142 


83.3 


16.7 


676 


13.8 ' 


ui.m 


lAm 


.0316 


.0044 .0172 


10, 320 23, 220 


118,638 , 13,602 


83.6 


16.4 


764 


13.5 


mMi 


1,200 


.0364 


.Ot^ .0210 


12,600 28,350 


145,032 26,394 


83.6 


16.4 


938 


13.5 


236.430 


1.500 


. 0380 


.007ft .0301 


18,060 40,635 


180,033 1 35,001 


81.6 


18.4 


1,159 


15.6 


2OT,9fil 


l.?00 


.04S3 


,000^ .0385 


23,100 51,975 


200,217 1 20,184 


79.4 


2a6 


1,389 


17.9 


a»,478 


i,goo 


,0641 


.0130 .0511 


30.660 68,985 


214,731 , 14,514 


75.7 


24.3 


1,382 


23.2 


Uooo 


J, 990 


Ultimate atTBOgth. 







OONCBETE AND UORTAR COLUMNS. 

I 

Concrete Column No. 1582. 



247 



1:2:4 Mixture. Pebbles. Reenforced with 4 — f * corrugated 
bars. Age, 3 months 16 days. 

.Sectional area of column, gross, 169.76 square inches; net, 158.21 
square inches. 

Sectional area of steel bars, 1.55 square inches. 

See volume of '1904, page 390, for original table. * 



Applied loads. 


1 
On 50" ganged , Computed ! 

length. 1 stress on bars. , stress 


Incre- ' ^oad on- j per 


R*tlO, 
pounds 








oncon- 


ment 
on 


' souare 


per 

square 












1 


Crete by 




fnch 


1 


Per 


Com- 




u!!Ir'«iaare.ToUl. 


differ- 


con- 


Con- 
crete. 


on 


inch, 
bars to 


; Total. 


square 


pres- 


Set. 


ence. 


crete. 


Bars, con- 


1 


Inch. 


sion. 






inch. 1 1 

1 1 


• 


crete. 


concrete. 


1 
Pounds. 


Lbt. 


Inch. 


Inch. 


Inch. 


Lbi. , Lbi. Poundt. 


Lbs. 




: Lbt. 




15,976 


100 
200 


0. io. 


0. 












31,952 


.0018 .0001 1 .0017 


1,020 1 i,58i 14,395 




90.1 


9.9 91 


11.2 


47.928 


300 


.0039 .0005 


.0034 


2,040 3,162 28.790 


14,305 


90.1 


9.9 ' 182 


11.2 


63,904 


400 


.0067 .0019 


.0048 


2.880 4,464 


43,464 


14,674 


90.7 


9.3 I 275 


10.5 


95,856 


(300 


.0111 .0027 


.0084 


5,040 7,812 


72.068 


28,604 


90.2 


9.8 1 456 


11.1 


127.808 


800 


.0158 .0034 


.0124 


7.440 11,532 


100,300 


28.232 


89.7 


10.3 634 


11.7 


159.760 


1.000 


.0210 .0046 


.0164 


9.840 15,252. 


128,532 


28,232 


89.4 


10.6 , 812 


12.1 


191.712 


1,200 


.0266 ' .0060 


.020ti 


12.360 19,158 ; 156.578 


28,046 


89.1 


10.9 990 


12.5 


238.640 


1.500 


.0364 .0087 ; .0277 


16.620 25,761 197,903 


41,325 


88.5 


11.5 1.251 


13.3 


271,592 


1,700 


.0448 .0110 .0338 


20,280 31,434 224,182 


26,279 


87.7 


12.3 1,417 


14.3 


319,520 


2.O0O 


.0614 .0157 1 .0457 


27.420.42.501 261.043 


36,861 


88.0 


14.0 , 1.650 


lfi.6 


349,000 


2,180 


Ultimate strength. 







Concrete Column No. 1681. 

1:2:4 Mixture. Pebbles. Reenforced with 4 — }'' Thacher bars. 
Age, 3 montlis 14 days. 

Sectional area of column, gross, 159.64 square inches; net, 157.99 
square inches. 

Sectional area of steel bars, mean, 1.65 square inches. 

See volume of 1904, page 391, for original table. 



AppUed loads. 


On 50^' cauged 


Total. 


Per 
square 
imch. 


Com- 
pres- 
sion. 


Set. 


Resil- 
ience. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


15,964 


100 


0. 0. 0. 


31.928 


200 


.0015 ,0. . .0015 


47,892 


300 


.0038 


.0004 


.0034 


63.856 


400 


.0060 


.0008 


.0052 


95,784 


600 


.0107 


.0015 


.0092 


127,712 


800 


.0162 


.0023 


.0129 


159,640 


1,000 


.0208 


.0034 


.0174 


191,568 


1,200 


.0260 


.0048 


.0212 


239,460 


1.500 


.0360 


.0068 


.0282 


271,388 


1,700 


.0434 


.0088 


.0346 


303,316 


1,900 


.ORfiO ' .0124 


.0426 


318,000 


1,990 


Ultimate strength. 



Computed | 




Per cent of 


Stress 


Ratio, 


stress on bars, gtwss 


Incre- 


load on— 


per 


pounds 


on con- 


ment 




square 
fnch 


per 




Crete by 


on 




square 
inch, , 


Per 


1 dlfler- 


con- 


Con- ' «-_, 


on 


square 


Total. ^ ence. 


crete. 


con- 


ban to 


inch. 




Lbs. 






crete. 


concrete. 


Lbs. 


Lbs. Pounds. 






Lbs. 




900 


1,483 


14,479 




90.7 


9.3 


92 


9.8 


2,040 


3,366 


28,562 


14,083 


89.5 


10.5 


181 


11.3 


3,120 


5,148 


42,744 


14,182 


89.3 


10.7 


270 


11.6 


5,520 


9.108 


70,712 


27,9^ 
28, 2^ 


88.6 


11.4 


448 


12.3 


7,740 


12,771 


98,977 


88.6 


11.4 


626 


12.4 


10,440 


17,266 


128,410 


27.433 


88.0 


13.0 


800 


13.1 


12,720 


20,988 


154,616 


28,206 


88.0 


12.0 


979 


13.0 


16,920 


27.918 


196,678 


40.962 


87.5 


12.5 


1,238 


ia7 


20,760 


34,254 


221,170 


25,502 


86.6 


13.4 


1,400 


14.8 


25,560 


42.174 


246,178 


24,008 


85.3 


14.7 


1,552 


16.5 



^48 



OOlTOBETE AND HOBTAB COLUMNS. 

CoNCBETE Column No. 1584. 



1:2:4 Mixture. Pebbles. Reinforced with 8 — i" corrugated 
bars. Age, 3 months 14 days. 

Sectional area of column, gross, 159.52 square inches; net, 156.43 
square inches. 

Sectional area of steel bars, mean, 3.09 sauare inches. 
' See volume of 1904, page 391, for original table. ' 



Applied loads. 


On 50^ gauged i Computed 

lengtn. j stress on bars. , stress 


Incre- 


Per cent of 
load on- 


Stress 
per 


1 
Ratio, 
pounds; 








on con- 
crete by 


ment 
on 




square 
fnch 


per 


















square 




Per 


Com- 




Rfldl- 


Per 


differ- 


con- 


Con- 
crete. 




on 


inch. 


Total 


square 
inch. 


pres- 
sion. 


§fiL 


■qunre Total. 
Itteh. 

i 


ence. 


crete. 


Bars. 


con- 
crete. 


Darsto ' 
concrete. 


Poundi. 


Lb«. 


Inch. 


Inch. 


IncA, 


Wm. 


Lbs. 


Poundt. 


Lbs. 






Lb*. 


1 


15,062 
31,904 


100 
200 


a 

.0015 


,0002 


0. 
.€013 










-- 








7m 


2,410 


13,542 




84.0 


15.1 


87 


9.0 


47,856 


300 


.0032 


.000* 


.€027 


i.oao 


S.fl06 


26,896 


13,356 


84.3 


16.7 


172 


9.4 


63,806 


400 


.0048 


.0007 


.004t 


2.*00 


7, HOI 


40,255 


13,357 


84.1 


15.0 


257 


9.6 


05,712 


600 


.0063 


.0011 


.0073 


t ^1 


13,:^40 


66,411 


26,156 


83.3 


16.7 


425 


10.2 


127,616 


800 


.0117 


,0015 


.0101 


li, IH^I 


lh.725 


92,939 


26,528 


83.2 


16.8 


504 


10 2 


159,520 


1,000 


.0156 


.0022 


.Ol-'U 


v . i ; : 1 


44 


118,721 


25,785 


82.7 


17.3 


750 


10 6 1 


101,424 


1,200 


.0103 


.0028 


.OlfKi 




91 


144,881 


26,157 


82.6 


17.4 


086 


la:. 


230,280 


1,500 


.0255 


,003^ 


.02111 


1 . 


46 


183,282 


38,401 


82.1 


17.0 


1,172 


11.0' 


271,184 


1,700 


.0208 


.oam 


.0250 


J 


50 


208,882 


25,600 


81.8 


18.2 


1,335 


11.2 


310,040 


2,000 


.0376 


.oor>2 


.03H 


j^ . , 


16 


244,872 


35,990 


80.8 


10.2 


1,566 


12.0 


398,800 


2,500 


.0522 


.0083 


.0139 


2!]. 340 


HL391 


301.457 


56.585 


78.7 


21.3 


1,037 


1X7 


452,000 


2,830 


Ultimate strength. 











. Concrete Column No. 1579. 

- 1:2:4 Mixture. Pebbles. Reenf orced with S—i" Thacherbars. 
Age, 3 months 12 days. 

Sectional area of column, gross, 158.50 square inches; net, 155.19 
square inches. 

Sectional area of steel bars, mean, 3.31 sauare inches. 

See volume of 1904, page 392, for original table. 



Applied loads. 


On 50" ffauged 


Computed 
stress on bare. 


Stress 


Incre- 


Per cent of 
load on— 


stress 
per 


Ratio, 
pounds 













one 
cret4 


on- 


ment 




square 
Inch 


per 










j by on 


square 




Per 


Com- 


o-t .Resil- 
^^- lience. 


Per 




differ- | con- I ^ i 


on 


Inch. 


Total. 


square 
inch. 


pres- 
sion. 


square 
inch. 


Total. 


' 


ereto.®*"- 


con- 
crete. 


bars to 
concrete 


Pounda. 


Lbi. 


Inch. 


Inch. Inch. 


Lbs. 


Lbt. 


Poinds. \ Lbs. 


1 


Lbs. 




l\ R.'JO 


100 


0. 


0. 0. 
















31,700 


200 


.0009 


0. , .0009 


540 


1,787 


v -^ 1 


88.7 1 11.3 


91 


6.9 


4"fi50 


300 


.0021 


a 1 .0021 


1,260 


4,171 


2. 


20 1 13,466 


86.8 


13.2 


177 


7.1 


63,400 


400 


.0035 


.0001 .0034 


2,040 


6,752 


M 


M 13,269 


85.8 


14.2 


263 


7.8 


7«.U50 


500 


.0049 


.0001 ! .0048 


2,880 


9,533 


5i 


57 


13,060 


85.0 


15.0 


347 


8.3 


Q^^IQO 


600 


.0065 


.0002 1 .0063 


3,780 


12,512 


» 


38 


12,871 


84.2 


15.8 


430 


8.8 


IJO-USO 


700 


.0061 


.0004 


.0077 


4,620 


15,202 


71 


» 


13,070 


83.9 


16l1 


514 


0.0 


120. SOO 


800 


.0097 


.0004 


.0093 


5,680 


18,470 


« 


» 


12,672 


83.4 


16.6 


506 


9l4 


142, t<SSi 


900 


.0112 


.0005 


.0107 


6,420 


21,250 


la 


SO 


13,070 


83.2 


1&8 


680 


9i4 


X5»,S00 


1,000 


.0128 


.0006 


.0122 


7,320 


24,220 


111 


21 


12,871 


83.0 


17.0 


763 


0.6 


ni.a^ 


1,100 


.0145 


.0007 


.0138 


8,280 


27,407 


131 


» 


12,672 


82.7 


17.3 


846 


0.8 


\W.2Q0 


1,200 


.0164 


.0009 


.0155 


9,300 


30,783 


14: 


57 


12,474 


82.3 


17.7 


985 


lai 


30H.0M 


1,300 


.0181 


.0010 1 .0171 


10,260 


33,061 


15< 


19 


12,672 


82.1 


17.0 


1,007 


10 2 


Li37.750 


1,500 


.0216 


.0013 .0203 


12,180 


40,316 


181 


M 


25,345 


81.8 


18.2 


1,170 


10 4 


2TiW.4.W 


1,700 


.0255 


.0016 .0230 


14,340 


47,465 


20( 


i& 


24,551 


81.3 


ia7 


1,328 


las 


90M.:ia 


1,900 


.0297 


. 0021 . 0276 


16,560 


54,814 


231 


W 


24,351 


80.8 


ia2 


1,485 


11.2 


317. (MO 


2,000 


.0320 


.0024 .0296 


17,760 


58,786 


2^ 


M 


11,878 


8a5 


ia5 


l,d62 


11.4 


mir 4(M^ 


2,400 


.0411 


.0035 .0376 


22,560 


74,674- 


281 


76 


47,512 


70.5 


2a5 


1,868 


,12.1 


4ii, m 


2,000 


.0484 


.0047 .0437 


26,220 


86,788 


301 


92 


19.586 


Tai 


21.0 


1,90« 


13 1 


*ft,PO0 


2,760 


Ultimate strength. 













CONCRETE AND MORTAR COLCIMNS. 



249 



Concrete Column No. 1610. 

1:2:4 Mixture. Pebbles. Reenforced with 4 — i" twisted steel 
bars. Age. 7 months 26 days. 

Sectional area of column, gross, 159.39 square inches; net, 157.08 
square inches. 

Sectional area of steel bars, 2.31 square inches. 

See volume of 1904, page 392, for original table. 



Applied loads. 


On 50" gauged 
length. 


Computed 
stress on bars. 






Percent of 
load on- 


Stress 


Ratio, 
pounds 










Stress 


Incre- 
ment 






per 


per 
















on con- 






square 
Inch 


square 
inch, 
















crete by 


on 








Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


Con- 
crete. 




on 


bars 


Total. 


square 
inch. 


pres- 
sion. 


Set. 


square 
inch. 


Total. 


ence. 


crete. 


Bars. 


con- 
crete. 


to 
con- 




1 




i 












crete. 


Pounds. 


Lbi. Inch. 


Inch. 


Inch. 


Lb*. Lb9. 


1 
Lbs. Lbs. 






Lbs. 


15,930 
31,878 


100 'o. 

200 . .0015 


0. 
.0002 


0. 
.0013 


















780 


1,802 


14, 137 


• 


88.7 


11.3 


90 


a7 


47,818 


300 , .0032 


.0004 


.0028 


1,680 


3,881 


27,997 


13,860 


87.8 


12.2 


178 


9.4 


63,757 


400 


.0053 


.0007 1 .0046 


2,760 


6,376 


41,442 


13,445 


86.7 


13.3 


264 


10.5 


79,606 


£00 


.0074 


.0008 


.0066 


3,960 


9,148 


54.609 


13, 167 


85.7 


14.3 


348 


11.4 


95,635 


600 


.0097 


.0016 


.0087 


5,220 


12,058 


67,638 


13,029 


84.9 


15.1 


431 


12.1 


111.574 


700 


.0119 


.0012 


.0107 


6,420 


14,830 


80,805 


13, 167 


84.6 


15.5 


514 


12.5 


127,614 


800 .0144 


.0015 


.0129 


7; 740 


17,879 


93.69.5 


12,890 


84.0 


16.0 


506 


13.0 


143,463 


900 1 .0169 


.0019 


.0150 


9,000 


20,790 


106,724 


13,029 


83.7 


16.3 


679 


13.3 


130,392 


1,000 


.0195 


.0023 


.0172 


10,320 


23,839 


119,614 


12,800 


83.4 


16.6 


761 


13.6 


176,331 


1,100 


.0219 


.0028 


.0191 


11,460 


26,473 


132,919 


13,305 


83.4 


16.6 


846 


13.5 


191,270 


1200 


.0246 


.0031 


.0215 


12,900 


29,799 


- 145. 532 


12,613 


83.0 


17.0 


926 


13.9 


239.068 


1,500 


.0319 


.0042 


.0277 


16,620 


38.392 


184,757 


39.225 


82.8 


17.2 


1,176 


14.1 


289,800 


1,820 


Ultimate strength. 




" 









Concrete Column No. 1616. 

1:2:4 Mixture. Cinders. Reenforced with 4 — J'^ twisted bars. 
Age, 5 months 16 days. 

Sectional area of column, gross, 159.39 square inches; net, 157.08 
square inches. 

Sectional area of bars, 2.31 square inches. 

See volume of 1904, page 393, for original table. 



Applied loads. 


On 50^ ganged 


Computed 
stress on bars. 






Per cent of 
load on- 


Stress 


Ratio, 
pounds 








i Stress 


Incre- 
ment 




per 


per 










' uu uuii- 






square 


square 














Crete by 


on 






inch 


inch. 


Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


Con- 
crete. 




on 


bars 


Total. 


square 


pres- 


Set. 


square 


Totai. 


ence. 


crete. 


Bars. 


con- 


to 




inch. 


sion. 




inch. 










crete. 


con- 






















- - 


Lbs. 


crete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


1 1 
Lbs. i Lbs. 1 Lbs. 


Lbs. 






15,039 
31,878 


100 


0. 


0. 


0. 
















200 


.0029 0. 


.0029 


1,740 


4,019 


11,920 




74.8 


25.2 


76 


22.9 


47,817 


300 


.0069 


.0002 


.0057 


3,420 


7,900 


23,978 


12,058 


75.2 


24.8 


153 


22.4 


63,756 


400 


.0093 


.0005 


.0088 


5,280 12,197 


36,620 


11,642 


74.6 


25.6 


227 


23.3 


70,695 


500 


.0127 


.0008 


.0119 


7,140 1 16,493 , 47,263 


11,643 


74.1 


25.9 


301 


23.7 


95,634 


600 


.0161 


.0010 


.0151 


9,060 ' 20,929 1 68,766 


11,503 


73.7 


26.3 


374 


24.2 


127,512 


800 


.0233 


.0016 


.0217 


13,020 30,076 81,497 


22,731 


73.0 


27.0 


519 


25.1 


150,390 


1,000 


.0305 


.0021 


.0284 


17,040 1 39,362 , 104,089 


22,502 


72.6 


27.4 


663 


25i7 


191,268 


1,200 


.0381 


.0029 


.0352 


21,120 48,787 126,642 


22,453 


72.2 


27.8 


806 


26.2 


20^,207 


1.300 


.0424 


.0034 


.0390 


23,400 , 64.064 1 137,214 


10,672 


71.7 


28.3 


874 


26.8 


239,066 


1,500 


.0503 


.0041 


.0462 


27,720 1 64,033 1 189,113 


21,899 


71.3 


28.7 


1,013 


27.4 


270,963 


1,700 


.0591 


.0063 


.0538 


32,280 1 74.567 1 180,467 


21,344 


70.8 


29.2 


1149 


28.1 


286.902 


1,800 


.0635 


.0056 


.0679 


34.740 1 80.249 190.714 


10.257 


70.4 


29.6 


1,214 


28.6 


334,000 


2,095 


Ultimate stre 


ngth. 







250 



CONCRETE AND MORTAR COLITMN8. 



Concrete Column No, 1608. 



1:3:6 Mixture. Pebbles. Reenforced with 4 — J'^ twisted bars. 
Age, 7 months 24 days. 

Sectional area of column, gross, 160.00 square inches; net, 157.69 
square inches. 

Sectional area of steel bars, 2.31 square inches. 

See volume of 1904, page 393, for original table. 



Applied loads. 



On SOT' gauged 
length. 



Per Corn- 
Total, square pres- I Set. 
j inch. sion. ' 



Resil- 
ience. 



Pounds.' 
16,000 I 
32,000 I 
48,000 I 
64,000 
80,000 ' 
I 93,000 I 
I 112,000 I 

128,000 . 

144.000 . 

I(i0,000 I 

218,(100 



1.6*. 
100 
200 
300 
400 
600 
600 
700 
800 
900 
1,000 
1,370 



I Inch, 

a 

, .0047 
I .0093 

, .0138 ■ .0027 
. 0179 . 0033 



Inch. 

a 

.0009 
.0019 



.0223 
0274 



.0441 



0038 
.0044 
.0049 
.0055 

0063 



Inch. 
0. 

.0038 
.0074 
.0111 
.0146 
.0185 
.0230 
.0273 
.0325 
0378 : 



Ultimate strength. 



Computed 




1 Per cent of 


Ratio, ; 


stress on bars. 




load on— 


Stress pounds 




Stress 


Incre- 
ment 


per per 






inch 








Crete by 


on 






inch. 


Per 




differ- 


con- 


Con- 
crete. 




on 


bars 


square 


Total. 


ence. 


crete. 


Bars. 


con- 


to 


inch. 










crete. 


con- 
















crete. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs. 




2,280 6,267 


10,733 


67.1 


82L9 


66 


3&5 


4,440 


10,256 


21,744 


11,011 


66.0 


32.0 


• 138 


32.4 


6,660 


15,385 


32,615 


10,871 


67.9 


32.1 


207 


32.2 


8,760 


20,236 


43,764 


11,149 


66.4 


3L6 


278 


3L5 


11,100 


^,641 


54,359 


10,605 


67.9 


311 


346 


32.2 


13,800 


31,878 


64,122 


9,763 


eas 


3a2 


407 


3a9 


16,380 


37,838 


74,162 


10,040 


662 


3a8 


470 


349 


19,500 


45,045 


82,955 


8,793 


648 


3&2 


526 


37.1 


22,680 


52,391 


91,609 


8,654 


63.6 


a&4 


681 


3ao 



Concrete Column No. 1617, 



1:3:6 Mixture. Trap rock. Reenforced with 8 — i*' corrugated 
bars. Age, 5 months 10 days. 

Sectional area of column, gross, 159.39 square inches; net, 156.30 
square inches. 

Sectional area of steel bars, mean, 3.09 sauare inches. 

See volume of 1904, page 394, for original table. 



Applied loads. 


On 


Sty sauged 
ieneth. 


Computed 
stress on bars. 






Per cent ot 
load on— 


' Ratio, 
Stress pounds 










stress 


Incre- 
ment 




per per 


























Crete by 


on 




mch mob 




Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- f^ 




on bars 


ToUI. 


square 
inch. 


pres- 
sion. 


Set. 


square 
inch. 


ToUl. 


ence. 


Bars. 


con- to 
Crete, con- 






Inch. 
















, Crete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Lbs. 


Lbs, 


Lbs. 


Lb,. ■ 




Lbs. 1 


15,939 

31,878 


100 
200 


0. a 
.0013 a 


a 

.0013 












1 


780 


2.410 


is, 529 


84.9 


l&l 


87 : ftO 


47.817 


300 


.0031 .0002 


.0029 


1,740 6,377 


26,601 


12,972 ! sai 


10 9 


170 10 2 


63,756 ; 400 


.0049 .0005 


.0044 


2,640 , 8,158 


99,659 


13.158 82.9 


17.1 


254 104 


79,695 , 500 


.0069 .0006 


.0063 


3,780 1 11,680 


62,076 


12, 417 81. 7 


10 3 


333 11.4 


95.634 GOO 


.0090 1 .0009 


.0061 


4,860 ; 15.017 


64,678 


12,602 81.2 


108 


414 11.7 


127,512 800 


.0134 .0015 


.0119 


7,140 1 22.063 


89.510 


24,832 1 80 2 


1ft 8 


673 , 12.5 


143,451 900 


.0158 .0019 


.0139 


8,340 25.771 


101,741 


12,231 


7ft 8 


202 


651 12.8 


160,390 1,000 


. 0185 • . 0023 


.0162 


9.720 30.035 


113,416 


11,675 


7ft 1 


209 


726 104 


191.268 1,200 


.0239 .0033 


.0206 


12,360 38,192 


137,137 


23,721 


78.2 


21.8 


877 ! 14.1 


207,207 l.:«0 


.0268 .0037 


.0231 


13.860 42.827 


148,441 


11,304 


77.6 


214 


960 , K6 


223,146 ' 1,400 


.0300 , .0041 


.0259 


15.540 48.019 


159.188 


10,747 


76i8 


23.2 


1,018 103 


239.085 


1,600 


.0537 ! .0048 


.0289 


17,340 53,581 


169,565 


10,377 


76 


24.0 


1,065 lOO 


255,024 


1,600 


.0371 


.0049 


.0322 


19.320 59.609 


179.38(5 


9,821 . 75.0 


200 


1,148 10 8 


270.963 


1.700 


.0409 


.0055 


.0354 


21.240 ' 65.632 


189. 392 


10,006 ' 74.3 


207 


1,212 17.5 


286,902 


1,800 


.0449 


.0062 


.0387 


23,220 71.750 


199,213 


9.821 7a 5 


205 


1,275 102 


302,841 


1.900 


.0493 


.0065 


.0428 


25,680 79,351 


207.551 


8.338 72.3 


27.7 


1,328 103 , 


318,780 


2,000 


.0540 , .0069 


.0471 


28,260 87.323 


215.618 


7.967 , 71.2 ; 28.8 


1,379 , 205 


365,000 


2,290 


Ultimate stre 


ngth. 











concrete akb mortar columns. 251 

Concrete Column No. 1673. 

1:2 Mixture. Reinforced with 8 — }* twisted steel bars. Age, 
5 months 10 days. 

Sectional area of column, gross, 158.13 square inches; net, 153.63 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

See volume of 1905, page 380, for original table. 



Api^ted LoaOa. 


6n ^' gaugctl 


Computed 
irtTwl on bar*. 


Stress 


' Percent of 
Iner^ load on - 


&lr««i 


Riilln, 
pounds 










On<KJtl- 
cpctftbj 


meot 1 
on 




inch 
























Per 


Coni- 






Ptr 




differ- 


POfl- 


Con- 
crete. 




on 


IbC^ 


Tetit 


Mtlftfl? 


l>n»- 


B*U 


■qiiAn; 


ToUl. 


pncf* 


enete. 


B&ra. 


con- 


bftfs to 




Lb9. 






Inch. 










crete. 


coocwlik 


Lbi. 


Inch. 


Inch. 


Tneh. 


Lbi, 


Lbt. 


Lbs. 


Lbt. 






Lhi. 


15,813 


100 


a 


0. 


0. 


















31,626 


200 


.0022 




.0019 


'1,146" 


"siiso' 


"'16i683' 




'ei'e' 


32.4' 


70' 


"io's"' 


47,439 


300 


.0046 


.0005 


.0041 


2,460 


11,070 


20,556 


"9.k7Z 


65.0 


35.0 


134 


18.4 


63.252 


400 


.0069 


.0007 


.0062 


3,720 


16,740 


30,699 


10,143 


64.7 


35.3 


200 


18.6 


79,065 


500 


.0004 


.0009 


.0065 


5,100 


22,950 


40,302 


9,603 


63.7 


36.3 


262 


19.5 


94,878 


600 


.0118 


.0010 


.0108 


6,480 


29,100 


49,905 


9,(503 


63.1 


36.9 


325 


199 


110,601 


700 


.0140 


.0012 


.0128 


7,680 


?' 'fiO 


60,318 


10,413 


63.6 


36.4 


393 


19.5 


128,fi04 


800 


.0162 


.0013 


.0149 


8,940 


i 30 


70,461 


10,143 


63.7 


36.3 


459 


19.5 


142,317 


900 


.0184 


.0015 


.0169 


10,140 


i 30 


80,874 


10.413 


63.9 


36.1 


526 


19.3 


IfjS. 130 


1,000 


.0204 


.0016 


.0188 


11,280 


I GO 


91,557 


10,683 


64.3 


35.7 


.590 


18.9 ' 


173.943 


1,100 


.0225 


.0019 


.0206 


12,360 


/ 20 


102,510 


10,953 


64.8 


35.2 


667 


18.5 


189,756 


1.200 


.0247 


.0020 


.0227 


13,620 


( OO 


112.653 


10.143 


64. 8 35. 2 


733 


18.6 


305,569 


1,300 


.0265 


.0021 


.0244 


14,640 


( 80 


\2? S76 


11,223 


65.3 34.7 


80G 


18.2 


221,382 


1.400 


.0283 


.0023 


.0260 


15,600 


: 00 


i:v S69 


11,493 


65.9 34.1 


881 


17.7 


237,195 


1,500 


.0306 


.0025 


.0281 


16,860 


: 70 


U .12 


10,143 


65.7 ' 34.3 


947 


17.8 


253,008 


1,600 


.0326 


.0026 


.0300 


18,000 


< 00 


Lii 195 


10,083 


65.9 


34.1 


1,017 


17.7 


266,821 


1,700 


.0344 


.0028 


.0316 


18,960 


< 20 


li- -88 


11,493 


66.3 


33.7 


1,092 


17.4 


284,634 


1,800 


.0364 


.0080 


.0334 


20,040 


< 80 


r 41 


10,953 


66.5 


33.5 


1,163 


17.2 


300,447 


1,900 


.0385 


.0032 


.0353 


21,180 


{ 10 


1^' {24 


10,683 


66.5 


33.^ 
33.^ 


1,232 


17.2 


316,260 


2,000 


.0404 


.0084 


.0370 


22,200 


\ 00 


2n- 47 


11,223 


66.7 


1,305 


17.0 


332,nT5 


2,100 


.0424 


.0085 


.0889 


23,340 


1( 30 


21 30 


10,683 


66.8 33.2 


1,375 


17.0 


347,886 


2,200 


.0440 


.0088 


.0408 


24,480 


i: 60 


2 <13 


10.083 


66.8 33.2 


1,444 


17.0 


363,609 


2,300 


.0466 


.0040 


.0426 


25,560 


i: 20 


2 m 


10,953 


66.9 I 33.1 


1,516 


16.9 


379,612 


2,400 


.0486 


.0040 


.0446 


26,760 


1! 20 


2 79 


10,413 


66.9 1 33.1 


1,584 


16.9 


395,325 


2,500 


.0508 


0044 


.0464 


27,840 


i: 80 


•2 32 


10.953 


67.0 33.0 


1,655 


16.8 


411,138 


2,600 


.0530 


.0045 


.0485 


29,100 


i: 50 


2 175 


10,143 


66.9 33.1 


1,721 


10.9 


426.951 


2,700 


.0551 


.0047 


.0504 


30,240 


i: 80 


2. 158 


10,683 


m.9 33.1 


1,790 


16.9 


442,764 
458,5^ 


2,800 


.0574 


.u050 


.aw4 


31,440 


I' 80 


2^ 471 


10,413 i 66.9 1 33.1 


1,858 


16.9 


2,900 


.0598 


.oaw 


.0545 


32,700 


1' 50 


2 il4 


10,143 


60.8 


33.2 


1,924 


17.0 


474,390 


3,000 


.0622 


.0055 


.0567 


34,020 


11 90 


a \S7 


9.873 


t)0.6 


33.4 


1,988 


17.1 


490,208 


3,100 


.0651 


.0056 


.0595 


35,700 


11 50 


a 40 


8,2.>3 


00.1 


33.9 


2,042 


17.5 


506,016 


3,200 


.0679 


.0061 


.0618 


37,080 


1( 60 


a 143 


9,603 


04). 


34.0 


2,105 


17.6 


521,829 


3,300 


.0702 


.0064 


.0638 1 38,280 


1 60 


a 56 


10,413 


06.0 


34.0 


2,172 


17.6 


537,642 


3,400 


.0730 


.0071 


.0659 , 39,540 


1 30 


34„,J99 


10,143 


65.9 


34.1 


2,238 


17.7 


553,455 


3,500 


.0762 


.0074 


.0688 41,280 


11 60 


351,882 


7,983 


65.4 


34.6 


2,290 


18.0 


560.268 


3,600 


.0793 


.0080 


.0713 42,780 


V. 10 


360,945 


9,063 


6.5.2 


34.8 


2.349 


18.2 


585,081 


3,700 


.0830 


.0086 


.0744 1 44,640 


2( 80 


308.388 


7,443 


64.7 


3.5.3 


2,398 


18.6 


600,894 


3.800 


.0871 


.0099 


.0772 1 46,320 


2( 40 


376,641 


s,r>3 


64.4 3:..0 


2,452 


18.9 


616,707 


3,900 


.0910 


.0105 


.0605 48,300 


2 50 


383,544 


6,903 


63.8 


30 2 


2,497 


19.3 


632.520 


4,000 


.0052 


.0124 


.0828 j 49,680 


2! 60 


393,147 


9,603 1 63.7 


3(>.3 


2,559 


19.4 


648,333 


4,100 


.0997 


.0143 


.0854 1 51,240 


2; 80 


401.940 


8,793 1 63.5 3(i.5 


2,616 


19.6 


664,146 


4,200 


Ultlm 


atestn 


?nglh. 
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concrete and mortar columns. 
Concrete Column No. 1690. 



1 : 3 Mixture. Reenforced with 8 — J* twisted steel bare. Age, 
7 months 21 days. 

Sectional area of column, gross, 157.00 square inches; net, 152.50 
square inches. 

Sectional area of steel bare, 4.50 square inches. 

See volume of 1905, page 381, for original table. 



Applied loads. 


^"^f"*^ 


Computed 
stress on bars. 


StreM 


Incre- 


Per cent of 
load on— 


Stress 
per 


Ratio, 
pounds, 








on con- 
crete by 


ment 
on 




square 
inch 


per ' 


















square 
fnch 




Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


r*rtn 


on 


Total. 


square 


pres- 


Set. 


square 


Total. 


ence. 


crete. 


con- 
crete. 


Bars. 


con- 


bars to 




inch. 
Lbi. 


sion. 




inch. 












crete. 
Lbt. 


concrete. 


Lbi. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbt. 


Lbt. 


Lb*. 








15,700 


100 a 


a 


0. 




















31,400 


200 .0021 


.0001 


.0020 


"i',20b' 


"r,, ob' 


"i 


00 




di'e' 


34.'4' 


68* 


'*"i7.'6 ■ 


47,100 


300 


.0044 


.0003 


.0041 


2,460 


11, 70 


2 


30 


io.oso" 


64.7 


35.3 


133 


1&5 


62,800 


400 


.0071 


.ooa*) 


.0066 


3,960 


17 20 


2 


80 


8,950 


62.2 1 37.8 


102 


2a6 


78,500 


500 


.0096 


.0008 


.0088 


5,280 


2; 60 


3 


40 


9,760 


62.2 ' 37.8 


256 


2a6 


94,200 


600 


.0120 


.0009 


.0111 


6,660 


2 70 


4 


30 


9,490 


61.8 1 38.2 


318 


2a9 


109,900 


700 


.0143 


.0010 


.0133 


7,980 


2 10 


5 


90 


9,760 


61.9 > 38.1 


382 


2a9 


125,600 


800 


.0167 


.oou 


.0156 


9,360 


4 20 


6 


80 


9,490 


61.7 


38.3 


444 


21.1 


141,300 


900 


.0189 


.0013 


.0176 


10,560 


4 20 


7 


60 


10,300 


62.2 


37.8 


512 


2a6 


157,000 


1,000 


.0211 


.0014 


.0197 


11,820 


2 90 


8 


10 


10,030 


62.4 


37.6 


578 


2a4 


172,700 


1,100 


.0232 


.0015 


.0217 


13,020 


£ 90 


9 


10 


10,300 i 62.7 


37.3 


615 


2a2 


188,400 


1,200 


.0253 


.0016 


.0237 


14,220 


C 90 


10 


10 


10,300 , 62.9 


37.1 


713 


ia9 


204,100 


1,300 


.0275 


.0018 


.0257 


15,420 


C 90 


11 


10 


10,300 1 63.2 


36.8 


780 


19.8 


219,800 


1,400 


.0298 


.0020 


.0278 


16,680 


7 60 


12 


40 


10,030, 63.2 


36.8 


846 


ia7 


235,500 


1,500 




.0021 


.0299 


17,940 


fi 30 


13 


70 


10,030 63.3 


36.7 


912 


19.7 


251,200 


1,600 


.0343 


.0025 


.0318 


19,080 


fi 60 


14 


140 


10,570 


63.5 


d&5 


961 


19.4 


266,900 


1,700 


.0364 


.0027 


.0337 


20,220 


C 90 


16 


10 


10,570 


63.8 


3a2 


1,051 


19.2 


282,600 


1,800 


.0388 .0030 


.0358 


21,480 


{ 60 


17 


40 


10.030 


63.8 


36.2 


1,116 


19.2 


298,300 


1,900 


.0411 ; .(XKi2 


.0379 


22,740 ,1C 30 


18 


170 


10,030 


63.8 


36.2 


1,182 


19.2 


314,000 


2,000 


.IM33 


.oa35 


.0396 


23,880 ;1C 60 


19 


AO 


10,570 


64.0 


36.0 


1,251 


19.1 


329.700 


2,100 


.0458 


.0038 


.0420 


25,200 >1] 00 


20 


00 


9,760 


63.9 


36.1 


1,315 


19.2 


345,400 


2,200 


.0480 


.0040 


.0440 


26,400 


11 00 


21 


00 


10.300 


04.0 


36.0 


1,383 


lai 


361,100 


2,300 


.0505 


.0044 


.0461 


27,660 


12 70 


22 


130 


10,030 


64.0 


36.0 


1,449 


19.1 


376,800 


2,400 


.0534 


.0047 


.0487 


29,220 


12 90 


22 


ilO 


8,680 


63.6 


36 4 


1,506 


19.4 


392,500 


2,500 


.0561 


.0050 


.0511 


30,660 


15 70 


23 


^ 


9,220 


63.4 


36.6 


1,566 


1ft 6 


408,200 


2,600 


.0589 


.0055 


.0534 


32,040 114 80 


24 


SO 


9,490 


6a3 


36.7 


1,628 


19.7 


603,000 


3,841 


Ultimate strength. 















concrete and mortar columns. 
Concrete Column No. 1691. 
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1:4 Mixture. Reenforced with 8 — i" steel bars. Age, 7 months 
25 days. 

Sectional area of column, gross, 157.25 square inches; net, 152.75 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

See volume of 1905, page 382, for original table. 



! Applied loads. 


On Sty gauged 


Compated 
Btreas on bars. 


Stress 


Incre- 


Percent of 
load on- 


Stress 
per 


Ratio, 
pounds 








onoon- 
Crete by 


ment 
on 




square 
Inch 


per 
square 






















Per 


Com- 




ReaU- 
ieooe. 


Per 




differ- 


con- 


Con- 
crete. 




on 


inch 


ToUL 


Bqoare 


ppe»- 


S«t. 


square 


Total. 


ence. 


crete. 


Bars. 


con- 


bars to 




inch. 


Bion. 




inch. 










crete. 


concrete. 


Lbi. 


Lbs. 


Inch, 


Inch, 


Inch, 


Lb9, 


Lbs, 


Lbs, 


Lbs, 






Lbs, 




15,735 


100 
200 


0. 
.0030 


0. 
.0002 


0. 
.0028 


















31,450 


'*i,'686' 


7 .-,66* 


' "8,*i65' 




hi' 9 


48.1 


63* 


'si.'?" 


47.175 


300 


.0060 


.0005 


.0064 


3,840 


17 J80 


14,170 


"*6,'666' 


45.1 


54.9 


93 


41.3 


«,900 


400 


.0104 


.0006 


.0096 


5,760 2. QO 


21,255 


7,085 


46.1 


54.9 


139 


41.4 


78,825 


500 


.0138 


.0009 


.0129 


7,740 ' 3«.>B0 


28,070 


6,815 


44.6 


56.4 


184 


42.1 


94,350 


600 


.0109 


.0010 


.0150 


9,540 4.. 00 


35,605 


7,625 


45.4 


64.6 


234 


40.8 


110.075 700 


.0198 


.0011 ; .0187 


11,220 , t^' JGO 


43,860 


8,165 


46.6 


53.6 


287 


39.1 


125,800 1 800 


.0223 


.0012 


.0211 


12,660 


i*\m 


53,105 


9,245 


48.2 


51.8 


348 


36.4 


141,525 : 900 


.0248 


.0015 


.0233 


13,980 


t\m 


62,890 


9,785 


50.0 


50.0 


412 


33.9 


157,250 1 1,000 


.0272 


.0015 


.0257 


15,420 


6' 590 


72,135 


9,245 


61.0 


49.0 


472 


32.7 


172,975 ' 1,100 


.0295 


.0015 


.0280 


16,800 


7.7. !K» 


81,650 


9,515 


51.9 


48.1 


535 


31.4 


188,700 1,200 


.0320 


.0017 


.0303 


18,180 


fl 810 


91,165 


9,515 


82.7 


47.3 


697 


30.5 


204.425 1,300 


.0350 


.0025 


.0325 


10,500 


i^7 750 


100,950 


9,786 53.6 


46.5 


661 


29.6 


220.150 1,400 


.0374 


.0027 


.0347 


20,820 


(i^'lOO 


110,735 


9,785 64.2 


46.8 


725 


28.7 


235.875 1,500 


.0395 


.0029 


.0366 


21,960 


ts-ao 


121,330 


10,595 65.1 


44.9 


794 


27.7 


251.600 1 1,000 


.0424 


.0031 


.0893 


23,580 


1(N., 110 


129,765 


8,435 1 65.0 


46.0 


850 


27.7 


367,325 


1,700 


.0447 


.0032 


.0415 


24,900 


11-1 160 


139,550 


9,786 65.5 


44.6 


914 


27.2 


283.060 


1,800 


.0478 


.0035 


.0443 


26,580 


1] '^J^O 


147,715 


8,166 66.3 


447 


967 


27.6 


■298,775 


1.900 


.0499 


.0039 


.0460 


27,600 


114.200 


158,850 


11,135 56.1 


43.9 


1,040 


26.6 


314,500 2,000 


.0525 


.0040 


.0485 


29,100 


i:i».')60 


167,825 


8,975 66.2 


43.8 


1,099 


26.5 


330,225 2,100 


.0547 


.0040 


.0507 


30,420 


1"M «0 


177,610 


9,786 56.5 


43.5 


1,163 


26.2 


345,950 2.20O 


.0578 


.0043 


.0535 


32,100 


141 150 


185,775 


8,165 56.3 


43.7 


1,216 


26.4 


361,675 2,300 


.0606 


.0045 


.0561 


33,660 


Hi 170 


194,480 


8,705 1 56.2 


43.8 


1,273 


26.4 


377,400 2,400 


.0635 


.0046 


.0589 


35,340 


Iff iBO 


202,645 


8,165 56.0 


44.0 


1,327 


26.6 


393,125 2,600 


.0665 


.0050 


.0615 


36,000 


lf-i.i)60 


211,350 


8,705 ' 56.0 


44.0 


1,384 


26.7 


531,100 


3,377 


Ultim 


atostre 


ngth. 
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OONGBSTE AND MOBTAB COLUMNS. 



CoNOBETB Column No, 1688. 

1 : 5 Mixture. Reenforced with 8 — i^ twisted steel bars. Age, 
6 months 17 days. 

Sectional area.of column, gross, 157.50 square inches; net, 153.00 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

See volume of 1905, page 383, for original table. 



Applied loads. 


On 50^' eauged 


CompQted 
stress on bars. 






Percent of 
load on- 


Stress 


1 
Batio 
pounds 










Stnss 
on con- 
creteby 


Incre- 
ment 
on 




per 


per 




















IX 




Per 


Com- 




ReaU- 
fence. 


Per 




differ- 


oon- 


Con- 
crete. 




on 


ban' 


Total. 


square 
Inch. 


pres- 
sion. 


Set. 


sqaare 
Inch. 


Total. 


ence. 


OTita. 


Bars. 


OOD* 

Crete. 


to 
con- , 


























crste. 1 


J^. 


TA>s. 


Inch. 


Inch. 


Inch. 


Lb9. 


Lb9. 


Lbs. 


Lbi. 






Lb€. 




15,750 
31,500 


100 


0. 0. 


0. ' 
















200 


.0035 ,0. 


.0035 2,100 


■'9; 450* 


■*6;366' 




'40.0' 


a6.'6' 


41" 


"&1.2 


47,250 


360 


.0075 


.0002 


.0073 1 4,380 


19,710 


11,790 


'5,' 496" 37.4 


62.6 


77 


56.9 


63,000 


400 


.0114 


.0006 


.0108 ! 6,480 


29,160 


18,090 


6,300 38.3 


61.7 


118 


54.9 


78,750 


500 


.0147 


.0007 


.0140 8.400 


37,800 


25.200 


7,110 40.0 


60.0 


165 


50.9 


94,500 


600 


.0181 


.0010 


.0171 10,260 


46,170 


32,580 


7.380 41.4 


58.6 


213 


48.2 


110,250 


700 


.0202 1 .0001 


.0201 , 12,060 


54,270 


40,230 


7,650 42.0 


57.4 


263 


45.9 


126,000 


800 


.0235 .0004 


.0231 


13,860 


62,370 


47,880 


7.650 , 43.4 


56.6 


313 


44.3 


141,750 


900 


.0265 1 .0006 : .0259 


15,540 


60,930 


5e,070 


8,190 1 44.5 


65.6 


366 


42.5 


157,600 


1,000 


.0293 


.0008 .0285 


17.100 


76,950 


64.800 


8,730 ' 45.7 


64.3 


424 


40.8 1 


173,250 


1,100 


.0326 


.0009 .0317 


19,020 


85,590 


71,910 


7,110 45.7 


54.3 


470 


40.5 ' 


189,000 


1,200 


.0358 


.0010 


.0348 


20,880 


93,960 


79,290 


7,380 45.8 


64.2 


518 


40.3 


204,750 


1,300 


.0386 


.0006 


.0380 


22,800 


102.600 


86,400 


7,110 45.7 


54.3 


565 


40.4 


220,500 


1,400 


.0420 ' .0010 


.0410 


24,600 110,700 


94,050 


7,650 , 45.9 


54.1 


615 


40.0 


236,250 


1,600 


.0460 .0013 


.0447 * 26,280 ;i20,090 


90,810 


5,760 45.3 


64.7 


652 


40.3 


252,000 


1,600 


.0497 .0017 1 .0480 28,800 129,600 


106,050 


6,840 45.1 


54.9 


697 


41.3 


267,750 


1,700 


.0535 1 .0020 .0515 30,900 139,050 


112,950 


6,300 44.8 


55.2 


738 


41.9 


283,500 


1,800 


.0)74 1 .0024 .0550 33,000 148,500 


119,250 


6,300 44.5 ! 55.6 


779 


42.4 


443,000 


2,813 


Ultlm 


ate strc 


•ngth. 



















conobete and mortar columns. 
Concrete Column So. 1689. 
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1 : 5 Mixture. Reenforced with 13 — i" twisted steel bars. Age, 
7 months 15 days. 

Sectional area of column, gross, 157.75 square inches; net, 150.44 
square inches. 

Sectional area of steel bars, 7.31 square inches. 

See volume of 1905, page 384, for original tables. 



AppIM loads. 


On 50" gauged [ Computed 
length. stress on bars. 


Stress 
on con- 
crete by 

differ- 

eoce. 

ence. 


1 

Tercentof 
i load on— 


1 Ratio, 
Stress 'pounds 




Com- 
pres- 
sion. 


1 


Incre- 






per 1 per 

square < square 

inch inch, 

on bars 
con- to 
Crete. con- 


Total. 


Per 
square 
inch. 


1 , 

RMii. ^^^ 
S«t. ?JSl 1 square ' Total. 
'•«*l Inch. 


ment 
on 
con- 
crete. 


Con- 
cr«t6. 


Bars. 




Lbs. 


1 ! 












crete. 


Lbs. 


Inch. 1 Inch. ' Inch. 


Lbs. 


Lbs. 


Lbs. Lbs. 






Lbs. 


15,775 


100 
200 


0. 0. 








1 1 




1 


31,550 


.0024 


.0002 


.0022 


' V,320 


9,649 


6,' 120 




38.8 


'61.2" 


41*1 32.'2'"' 


47,325 


300 


.0050 


.0004 


.0046 


2,1m 


20.176 


11,374 


5,248 


36.1 


63.9 


76 ' 36.3 


63,100 


400 


.0080 


.0005 


.0075 


4,500 


32,895 


14,430 


3,056 


30.5 


69.5 


96 46.9 


78,875 


500 


.0109 .0007 


.0102 


6,120 


44,737 


18,3(i3 


3,933 


29.1 


70.9 


122 50.2 


H«50 tJOO 


.0137 < .0009 


.0128 


7,680 


56,141 


22,734 


4,371 


28.8 


71.2 


151 50.9 


110.425 700 


.0163 


.0009 


.0154 


9,240 


67,544 


27,106 


4.372 


28.6 


71.4 


ISO 51.3 


12K,200 1 800 


.0190 


.0011 


.0179 


10.740 


78,509 


31,916 


4,810 


28.9 


71.1 


212 1 50.9 


141,975 900 


.0215 


.0012 .0203 


12,180 


8(1,036 


37. 164 


5,248 


29.4 


70.6 


247 49.3 


157,7:.0 .1,000 


.0240 1 .0013 .0227 


13,610 


99,562 


r. 113 


5.249 


29.9 


70.1 


282 48.3 


173,52,5 1 1,100 


.0203 ! .0014 .0249 ; 14,940 


109,211 


J ^39 


6,126 30.8 


60.2 


323 46.3 


189,300 i 1,200 


.0289 ; .0014 .0275 10.500 


r>0,615 


.110 


4,371 ' 30.5 


69.5 


352 46.9 


2ftS,075 , 1.300 


.0312 1 .0016 1 .0296 17, 7W) 


129,826 


,V'. 174 


6,564 


31.4 


68.6 


395 45.0 


220,850 : 1,400 


.0335 1 .0017 1 .0318 


19,080 


139,475 


- '«0 


6,126 


32.0 


68.0 


436 43.8 


236,625 


l.-'iOO 


.0357 1 .0017 .0340 


20,400 


149, 124 


v 1 . .'26 


6,126 


32.5 


67.5 


477 42.8 


232,400 


l.tiOO 


.0381 , .0019 1 .0362 


21,720 


158, 773 


:: H.52 


6,126 


32.9 


67.1 


517 1 4*2.0 


268,175 


1,700 


.0403 


,0020 ! .0383 


22,980 


167,984 


M HO 


6,564 


33.4 


66.6 


561 41.0 


283,950 


1,800 


.0428 


.0021 .0407 


24. 420 


17X,510 


y.,//:^^ 


5.249 


33.4 


66.6 


596 : 41.0 


299.725 


1.900 


.0451 


.0021 .0430 


25,800 


188, 59s 


i.; {,V2 


5. 6H7 


33.6 


66.4 


634 1 40.7 


315,500 


2,000 


.0476 


.0022 .0454 


27.240 


199, 124 


KM .iOl 


5,249 


33.6 


66.4 


669 , 40. 7 


331,275 


2,100 


.0499 1 .0022 , .0477 


28,620 


209.212 


lU- .!88 


5,687 


33.7 


66.3 


707 40.5 


347,050 


2,200 


.0526 1 .0024 1 .0502 


30,120 


220,177 


lll.'K)8 


4,810 


33.5 


66.5 


738 


40.8 


362,825 


2,300 


.0551 


.0024 .0527 


31,620 


231,142 


ir. m 


4,810 


33.4 1 66.6 


770 


41.0 


378.600 


2,400 


.0576 


.OOM .0551 
.002^ .0577 


33.060 


241.669 


l2.,irAS 


5,248 


33.4 


66.6 


805 


41.1 


394,375 


2,500 


.0602 


34.620 


253.072 


125, 5-28 


4.372 


33.2 


66.8 


834 


41.5 


410, 150 


2,600 


.0630 


.0027 .0603 


36.180 


264, 476 


129,81K> 


4,371 


32.9 


67.1 


863 


41.9 


425,925 


2.700 


.0655 


.0028 1 .0627 


37, 620 


275.002 


135,148 


5,249 


33.0 


67.0 


898 


41.0 


441,700 


2,800 


.0684 


.00:10 1 .0(i54 1 39,240 


2m, 844 


139,081 


3,933 


32.7 


67.3 


924 


42.5 


610,000 


3,905 


Ultim 


ate strc 


ngth. 
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concrete and mortar columns. 
Concrete Column No. 1652. 



1:2:4 Mixture. Cinders. Reenforced with 8 — 3* twisted steel 
bars. Age, 5 months 5 days. 

Sectional area of column, gross, 159.77 square inches; net, 155.27 
square inches. 

Sectional area of bars, 4.50 square inches. 

See volume of 1905, page 385, for original table. 



Applied loads. 


On 50" gauged ' Computed 
length. i streBS on bars. 




Per cent of 
load on- 


Ratio, 
Stress pounds' 










Stress 1 Incre- 
on con- 1 ment 




per per 
















square 
fiach 


square 














Crete by on 






inch. 




Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


Con- 
crete. 




on 


Total. 


square 


pres- 


Set. 


square 


Total. 


ence. 


crete. 


Bars. 


con- 


to" , 




inch. 


sion. 




inch. 










crete. 


con- 


L6*. 
























crete, 1 


Lb8. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs. 


1 


15,977 100 


0. 0. 


0. 



















31,954 200 


.0023 


0. 


.0023 


"i,'386' 


' '"^2i6' 


' *^\7^J7" 




'ei.'i" 


'38.9' 


63' 


■■2i.*9" 


47,931 . 300 


.0049 


.0004 


.0045 


2,700 


12.150 


lf>.^H 


i6,'d37' 


62.0 


38.0 


128 


21.1 1 


63,908 , 400 


.0080 


.0006 


.0074 


4,440 


r W 


2" 51 


8,147 


68.3 


41.7 


180 24.7 1 


79,885 600 


.0111 


.0008 


.0103 


6,180 


2 10 


3 )8 


8,147 


66.6 


43.6 


232 


26.6 


95,862 , 600 


.0142 


.0012 


.0130 


7,800 


3 » 


4 J5 


8,687 


66.1 


43.9 


288 


27.1 


111,839 1 700 


.0176 


.0015 


.0161 


9,660 


4 70 


5: W 


7,607 


54.7 


45.3 


337 


28.7 


127,816 


800 


.0210 


.0018 


.0192 


11,520 


5 10 


S » 


7,607 1 63.6 


46.4 


386 


29.8 


143,793 


900 


.0241 


.0020 


.0221 


13,260 


5 70 


& 16 


8,147 53.3 


46.7 


439 


30.2 


150,770 


1,000 


.0275 


.0023 


.0252 


15,120 


6 10 


7 53 


7,607 


62.7 


47.3 


4S8 


31.0 


175,747 


1.100 


.0310 


.0028 


.0282 


16,920 


7 10 


8 » 


7,877 


62.3 


47.7 


539 


31.4 


191,724 1 1,200 


.0343 


.0028 


.0315 


18,900 


8 50 


9 J7 


7,067 


51.6 1 48.4 


584 


32.4 


207,701 ; 1,300 


.0376 


.0030 


.0346 


20,760 


9 20 


9 M 


7,607 


61.3 ; 48.7 


633 


32.8 


223,678 1,400 


.0410 


.0032 


.0378 


22,680 


10- 'SO 


10 i U 


7,337 


50.9 49.1 


680 


33.4 


239,655 1.500 


.0445 , .0034 


.0411 


24,660 


11" 70 


11- ■» 


7,067 


50.4 49.6 


726 


34.0 1 


255,632 


1.600 


.0483 


.0037 


.0446 


26,760 


12 20 


11 J5 


6,527 


49.8 1 50.2 


768 


34.8 


271,609 


1,700 


.0520 


.0038 


.0482 


28,920 


13 10 


12 J2 


6,257 


49.1 60.9 


808 


35.8 


287,586 


1,800 


.0552 


.0040 


.0512 


30,720 


13 10 


13 39 


7,877 


49.1 ' 60.9 


850 


35.8 


303,563 


1,900 


.0590 


.0042 


.0548 


32,880 


14 50 


13 26 


6,257 


48.6 51.4 


890 


36.6 


319,540 


2,000 


.0626 


.0043 


.0583 


34,980 


15M10 


14' 53 


6,527 


48.1 61.9 


041 


37.2 


335,517 


2,100 


.0676 


.0047 


.0629 


37,740 


16 '. -30 


14 10 


3,557 


46.9 63.1 


964 


39.1 


351,494 


2,200 


.0714 


.0050 


.0664 


39,840 


17 BO 


16 37 


6,627 


46.6 63.4 


1,006 


39.6 


367,471 


2,300 


.0749 


.0050 


.0699 


41,940 


18 30 


16 64 


6,627 


46.3 63.7 


1.048 


40.0 


383,448 


2,400 


.0793 


.0056 


.0737 


44,220 


19 90 


16 SI 


5,717 


45.8 54.2 


1,085 


40.8 


399,425 


2.500 


.0838 


.0060 


.0778 


46.680 


21''^ 


Uk .88 


4,907 


45.2 1 64.8 


1,117 


41.8 


415,402 2,600 


.0888 


.0064 


.0824 


49,400 


22.'. m 


17'-,1>45 


3,557 


44.3 ! 66.7 


1.140 


43.4 


484,000 


3,029 


Ultim 


ate stn 


jngth. 
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1:3:6 Mixture. Cinders. ReSnforced with 4 — J'' twisted steel 
bars. 

Age, 5 months 5 days. 

S^tional area of column, gross, 158.76 square inches; net, 156.51 
square inches. 

Sectional area of steel bars, 2.25 square inches. 

See volume of 1905, page 386, for original tables. 



AppUedload,. ""^ ^;X^ 


Computed 
BtreM on ban. 






Percenter 
load on- 


Stress 


Ratio, 
pounds 












Stress 


Incre- 
ment 




per 


per 
















on con- 
crete by 






square 
inch 


square 
inch. 


Total. 


Per 

iquare 


Com- 

SJOD. 


Bflt. 


Lefioe- 


P*r 
iquam 


ToUl, 


differ- 
ence. 


con- 
crete. 

Lbs. 


Con- 
crete. 


Bars. 

_ 


on 
con- 
crete. 

Lbt. 


bars 
to 
con- 
crete. 


Lbs. 


Lbi. 


Inch. Inch. Inch. 


Lbt. 


Lbt. 


Lbt. 






15,876 
31,7S2 


100 
200 


0. 0. 0- 


















.0035 




.0032 


"1,92b' 


"'4.m 


"ii/bii' 




Ti's' 


27*2' 


74' 


"25.9" 


47,628 


300 


.0076 


.0006 


.0068 


4,060 


l^, IBO 


22,572 


iilm 


71.1 


28.9 


144 


28.3 


63.S04 


400 


.0124 


.0012 


.0112 


6,720 


1.:, 120 


32,506 


9,936 


68.3 


31.7 


208 


32.3 


79,380 


500 


.0169 


.0017 


.0152 


9,120 


2n :,aO 


42,964 


10,476 


67.7 


32.3 


275 


33.2 


95,256 


600 


.0218 


.0023 


.0195 


11,700 


2iV :^25 


53,055 


10,071 


66.8 


33.2 


339 


315 


111,132 


700 


.0276 


.0036 


.0240 


14,400 


3J. 400 


62,856 


9,801 


66.0 


34.0 


402 


35.8 


127,006 


800 


.0327 


.0041 


.0286 


17,160 


3^ HO 


72,532 


9,666 


65.3 


34.7 


463 


37.1 


142,884 


000 


.0380 


.0048 


.0832 


19,920 


44 ^ 


82,188 


9,666 


64.7 


35.3 


526 


37.9 


158,760 


1,000 


.0444 


.0054 


.0990 


23,400 


5i.!;50 


90,234 


8,046 


63.2 


36.8 


576 


40.6 


174,636 


1,100 


.0403 


.0050 .0434 


26,040 


S'i 00 


100,170 


9,936 


63.1 


36.9 


640 


40.7 


190,612 


1,200* 


.0550 


.0067 


.0483 


28,960 


6.\ :0b 


100,431 


9,261 


62.7 


37.3 


099 


41.5 


206,388 


1,300 


.0606 


.0071 


.0535 


32,100 


7-^ ^ 


118,287 


8,856 


62.1 


37.9 


756 


42.5 


222,264 


1.400 


.0674 


.0061 


.0593 


35,580 


8i\ L155 


126,333 


8,046 


61.2 


38.8 


807 


411 


238.140 


1,500 


.0746 


.0093 


.0653 


39,180 


8^ t55 


134,100 


7,776 


60.3 


39.7 


857 


45.7 


2.H016 


1,600 


.0823 


.0108 


.0715 


42.900 


9i.. .t25 


141,615 


7.506 


59.5 


40.5 


905 


47.4 


2W.802 


1,700 


.0006 


.0128 


.0778 


46.680 


10-1130 


148.986 , 7.371 


58.7 


41.3 


952 


49.0 


285,768 


1,800 


.1006 


.0157 


.0649 


50.040 


lltjjlS 


155,277 1 6,291 


57.5 


42.5 


992 


51.4 


306,700 


1.032 


Ultimate strength. 
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CONCRETE AND MOBTAB COLUMNS. 



CONCRBTE COLUMK No. 1654. 

1:3:6 Mixture. Cinders. Reinforced with 8 — }'' twisted steel 
bars. 

Sectional area of column, gross, 159.01 square inches; net, 154.51 
square inches. 

Sectional area of steel bars, 4.^0 square inches. 

See volume of 1905, page 387, for original table. 



AppJfAi lOAdl. 


rjn 30" nug^ 


rompated 


1 1oa4 tw)- 


StiTfl* 














Stnu 
on coo- 
onUby 


men I 
on 




prr 


per 






1 










For 


Com- 




lentil 


Per 




diHer- 






Wl 


Imrm | 


Total. 


[ocb. 


Bion. 


Set 


isr 


ToUl. 


MlOt 


0«n. 




to 1 


. . 


£«r 


ll^h. 


incK 


Imh. 


Lb$. 






k 






Pi«Ui, 


Ukt, 


i^t. 


LAj, 


l*t. 






J^. 


31,802 


100 
300 


0, 
OOi!^ 


0. 0. 

0. ! .0019 


















ijio 


' fijao" 


'iaTii' 




"^:y 


iil* 


to' 


' l^.V 


i7,703 


3O0 


,0044 


0. ,0044 


2,840 


llpSSO 


ie,922 


'&,'ifii 1 63.6 


3T.4 


m 


aiA 


6a, 604 


m 


.0073 


.0004 


.0008 


lOflO 


ifi^^ao 


20,343 


0,431 ' 6L5 


IS.8 


m 


31. .S 


7B,^5 


500 


,0114 


.0003 


.om 


A,«eo 


20,070 


MM\A 


4,201 Sl.% 


47,J 


^ 


306 , 


\^.m 


600 


.om 


.0003 


.Qiao 


7,S0O 


»fi^tOO 


44,405 


10,771 S^^ 


4il 


37.2 




700 


.0I«2 


.0005 


.01S7 


g.*io 


«.390 


5\01S 


B.AU 55 6 ' 44.4 


343 


37. A 


800 


.019* 


.oou 


.0137 


11.420 


50,490 


60,817 


7.801 54 6 4^4 


au 


aB.5 


II3,10B 


too 


,0211 


,0014 .0217 


i^oao 


j«.5i30 


6*,ftl« 


7,801 Kl.O 46 1 


441 


ma 


ii».r>to 


1. 000 


.o^jni 


,0016 , .0247 


14. £20 


6fl,fl90 


^41» 


7,801 JSt* 4fk| 
5.721 SJ;* 17.7 


$! 


mft 


174, mi 


MOO 


owa 


,0027 ,flesi 


m.ifio 


74.S70 


S.140 


m 


3l<-3 


1(10. gt2 


1.^ 


.ai4o 


.0029 1 .mil 


19,<H0 


»5.500 


31.^21 


6,181 51.1 48.9 


£71 


31.9 


205,713 


1,300 


o:i77 


.VKm .ft34.^ 


'^. 700 


W.iSO 


tiT.wa 


VI. ,14 1 51 2 IliLg 


■632 


33l S 


323,014 


1.40Q 


.0411 


Oail .0G73 


32.flS0 


103,0«J0 


ioifi;>i< 


6,^»lil mJ^ fJ. 4 


677 


m.-* 


3:tS,5l6 : 1.500 


044ft 


m% 


.04U 


24.7S0 


HI. 510 


LUJ04 


0, 4**rl «)* 


SOlI 


719 


3*5 


354,410 ! K6O0 


.0488 


.0038 


04&0 


27,000 


121,500 


117,015 


5.911 C.l 


aa& 


757 


3S.7 


270.317 


1.777 


osai 


nOOQa 


.0483 


38,920 


130.140 


124.276 


7,aes , iftji 


51 2 


ao4 


ma 




1,800 
1,QOO 


.0^ 


.0040 
,004t 


.OSlg 
.0555 


SU080 
33,:«50 


1.tO,$60 
140, S30 


m, 457 


6.181 , ^A 
5,»U 1 47-*^ 


61.7 
62 4 


% 




m.m 


2,000 


oes33 


0043 


.0500 


35.400 


150.300 


142. »1& 


6,451 


47.3 


6SL7 


ftH 


al,3 


331,021 


2,100 


ma 


0D4& 


.06:16 


as.iBo 


171.730 


lie, 300 


3,iai 


46,0 


64,0 


M7 


40 3 


340.^ 


2.20U 


.0721 


.004e 


.0675 


40,A00 


Lg3,260 


151.671 


6,371 


4&4 


54.6 


M3 


41.1 


3115,723 


2, ,300 


,0761 


0048 


, 07i;l 


^J^ 


192,610 


157, ai2 


5.641 


45.0 


55 


1.018 


42.0 


381,624 


2.400 


.0807 


.0051 


.07M 


45.300 


304. lao 


161.603 


4.201 44.2 


55.8 


1,0« 


U.4 


3»7,525 


2. goo 


.tM5U 


005*3 


.07U7 


47.830 


215, lOO 


166,434 


4,»3l 43,6 


60.4 


1.077 


44.4 


41,1, 4» 


2,600 


090g 


OQGb 0H4D 


5^,400 


226, WQ 


170.725 


4.201 1 42 It 


57 I 


**'SS 


45Lfl 


m,m \ 2,700 


,0371 


.00**5 08»6 


&1. 160 


2^,220 


174,206 


3,4S1 42,1 


67,0 


t,U7 


17 3 


440,238 2,800 


.1042 


.0111 OOil 


t^^Wi 


251pJ70 


177,1157 


J,T5L , 4L.fi 


ie.A 


LJa 


«L^ 


«3,0DQ 1 3^00 


UlUmAH; strong III, 
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Kjlhn Bars from The Trussed Concrete Steel Company, 

Detroit, Mich. 

TENSILE TESTS. 

The following tensile specimens represent metal in bars Jor reen- 
fordng concrete columns: 



sue of 




bar 


Diam- 


repre- 


eter. 


aented. 




Inch. 


Inch. 




.368 




.356 




.fi05 




.£05 




Appearance. 



.44* Fine silky; cup-Ahaped. 

.4fl» I Do. »"^*-~ 

.39* .39*1 Do. 

.47* .38 Do. 
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C0KPEE88I0H TS8T8 OF COHCEETS PILES. 

Materials Received from the Boston Elevated Railway 

Company. 



Weight, 1,653 pounds = 149.2 pounds 
per cubic foot. 

Sectional area, mean, 187.63 square 
inches. 

Ends squared oiT and faced with 
neat cement. 

JOescription furnished bv Mr. Fred- 
erick F. Low, architect, Boston Ele- 
vated Railway Company. 

Composition: Portland cement, 1; 
sand, 2i; broken stone (granite), 4. 

Reenforced with No. 3 electrically 
welded Clinton wire cloth. 

Cement used was lumpy. 

This pile was cast January 4, 1907, 
in building heated by salamander 
stoves to an average temperature of 
55^, where it was kept for a period of 
18 days, when it was forwarded to the 
testing laboratory and thereafter kept 
at a temperature ranging from 60^ to 
70^ F. 

Age when tested, 2 months. 



it 



15 
X IS 



< J > 



?80l_y 



13?95j 
15745' 



y-' 



<-y > 



O 



Pile Ko.'.218. 
t 



18?68r 



First crack 

Ultimate strength, 
Ultimate strength, 



Pounds. 

482, 000 

total 482,000 

per square inch 2, 570 



Opened obliaue and longitudinal cracks 
near one end of the pile. 

Weiffht, 1,661 pounds- 164.7 pounds 
per oudIo foot. 
Sectional area, 180.78 sauare inches. 
Ends squared off and faced with neat 
^ cement. 

S Description furnished by Mr. Frederick 
J* F. Lk)w, architect, Boston Elevated Rail- 
§ way Company. 

Composition: Portland cement, 1; sand, 
2 J; broken stone (granite), 4. 

Reenforced witn No. 3 electrically 
welded Clinton wire cloth, consisting ot 
17 longitudinal wires, each ".25 diameter, 
and circular wires spaced 12'' apart of ".15 
diameter each, forming meshes 2"xi2''. 
The wire cloth overlapped along one side 
i. of the pile. 

T This pile was cast out of doors Decem- 

ber 3, 1906. in temperature of about 30° F. ; covered with salt hay to 
a depth or 1 foot, over which canvas was spread. The following 
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day the temperature dropped to 2^ F., and the fourth day after- 
wards to 2° F. below zero. The hay and canvas were removed 
December 28 and the pile left exposed to the weather until January 
22, 1907, when it was forwarded to the testing laboratory. 
Age when tested, 3 months 1 day. 

Poonda. 

Firet crack 450, 000 

Ultimate streAgth, total 473, 000 

Ultimate streiigih, per square inch 2, 620 

Opened oblique and longitudinal cracks near one end of the pile. 



BRICKS. 
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BBIGK8. 269 

BSICK8. 

COMPRESSION TESTS. 
The following ten specimens represent bricks used in piers: 

HARD, WATER-STRUCK BRICK FROM NEW ENGLAND BRICK COMPANY'S YARD NO. 

34. ROCHESTER. N. H. 





SeottoDAl 

ATM. 


First crack. 


CompresslTe strength. 


Hdglit. 


Compreuad ■urfaoe. 


Total 


Persoaare 


ineket. 

2.14 
2.15 
2.15 
2.08 
2.13 


Ineke*. 
3.65 
3.57 
3.63 
3.46 
3.62 


Int^t. 
7.02 
7.78 
7.80 
7.60 
7.04 


Sq, in. 
28.12 
27.77 
27.85 
26.30 
27.05 


Powidt. 
143,000 
184,000 
178,000 
180,000 
143,000 


Poundt. 
314,000 
205,000 

55?' S2 
471,000 

336,000 


Poundt. 
11,170 
10,620 
12,680 
17,010 
12,020 



LIGHT HARD BRICK FROM NEW ENGLAND BRICK COMPANY'S YARD NO. 12, EPPINO 

N.H. 



2.20 


3.78 


7.03 


20.06 * 


53.000 


200.800 


6,700 


2.34 


3.75 


7.86 


29.48 


8»,000 


238,200 


8,060 


2.26 


3.81 


7.02 


30.18 


128.000 


183.000 


6,080 


2.30 


3.05 


8.18 


32.31 


74.000 


110,000 


3,680 


2.33 


3.00 


8.00 


31.55 


i2?nno 


146.000 


4,620 



ADDrrioNAL Samples Received from The Fredonia Brick Com- 
pany, Fbedonia, Kans. Red Clay Face Bricks. 

COMPRESSION TESTS. 



Desoriptlon. 


Dimensions. 


Sectional 
area. 


First crack. 


Compressive strength. 


Height. 


Compressed sur- 
face. 


Total. 


Per square 
indi. 


PrsMedl 


Inchet, 
2.23 

. 2.30 
2.31 
2.80 


Inchet. 
3.87 
3.01 
3.78 
3.70 


Inchet. 

ao2 

8.12 
8.11 
8.75 


So. in. 
31.04 
31.75 
30.66 
32.38 


Poundt. 

204,000 
184,000 
141,000 
50,000 


Poundt. 
227,000 
210,000 
306,000 
224,000 


Poundt. 
7,310 
6,000 
0,050 
6,020 


Pnssedn 

Wirsoatlll 

Wlwcutllll 



ABSORPTION TESTS, 
Bricks immersed in water one week. 



Marks. 


Weight. 


Gain in 
weight. 


Absorption. 


Dry. 1 Wet. 


By weight. 


By volume. 


I 


Lbt. Oft. Liu. Ozt. 
5 5 1 5 Hi 
5 7| 1 5 13 


Ounce*. 

3 


Per cent. 
7.6 
6.3 


Percent. 
16.2 
13.4 


lii."" 
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Paving Bricks. 
COMPRESSION TESTS, 
Specimens furnished by Messrs. Fiske & Co. (Incorporated), Boston, 



Compressed surfaces faced with plaster of Paris. 
Tested on edge. 



Brand. 


Color. 


Weight. 


DImeBsions. 


Seo- 
Uonal 
area. 


First 
cnudL 


Compreflslve 
strength. 


Height. 


Compressed 
surflu)e. 


Tot*l- j»^ 


Vulcan 


Dark buff .. 

Buff 

Dark red . . . 
do 


Lhs,0z9, 
» iT 


Jnchet. 
4.68 
3.91 
3.97 
3.90 
3.87 
3.91 


Indus]lneheh, 
2.43 8.57 


5«f. in, 
20.83 
29.03 
29.54 
29.70 
27.81 
29.52 


Pounds. 
85,000 
71,000 

52,000 
42,000 


Pounds. 
192,001^ 
292,000 
348,000 

276,000 
372,000 


Povwif 

9,217 
10,069 
11,781 
UM 

9924 
12,002 


JameeM. Pater. 

KiMhequaa 

Nonea. 


3.18 
3.20 

3.ao 

8.10 
3.14 


9.13 
9.23 
9.00 
8.97 
9.40 


Shawmut, Pa.. 
Johnsonburg, 
Pa. 


do 

do 



a These two brick were made from the same day. The bri^ branded 
the briek without brand mark being a wire-cut one. 



' Kuahequa " was rs^sressed, 



The Shawmut and Johnsonburg bricks represent material which 
was used in piers Nos. 1759-1764. 

These samples came from piers after testing, selecting bricks ^viiich 
showed no signs of injury during the pier tests. 
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BRICKS. 

Cement-Sand Bricks. 
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Specimens received from Mr. Albert J. Capron, Portland, Oreg. 
Made by Cement Products Company, Portland, Oreg. 
Each brick was made with a panel 2''.05X6''.17 by ".32 deep. 



COMPRESSION TESTS. 



Panels were filled with neat cement and compressed surfaces were 
then faced with plaster of Paris. 



Harks. 


• Color. 


Dinunaioni. 


Sectional 
area. 


First crack. 


Compressive strength. 


Height. 


Compreaaed sur- 
faoes. 


Total. 


Per square 
inch. 


Al 
Bl 


^.v.:::: 


Inches. 
2.25 
2.26 


Inches. 
3.98 
3.98 


Inches. 
8.12 
8.13 


32.36 


Pounds. 
81,100 
98,000 


Pounds. 
85,800 
109,100 


Pounds. 
2,650 
3,370 



ABSORPTION OF WATER. 



Harks. 


Weight. 


Gain in 
weight. 


Absorption. 


Dry. 


Wet. 


By weight. 


By volume. 

Percent. 
23.3 
21.3 


Al 
Bl 


Lbs. Ozs. 

\ St 


Lbs. Ozs. 
5 31 
5 6 


Ounces. 


Percent. 
12.4 
11.1 



17263-08- 



-18 
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BBI0K8. 



BSICK8. 

COMPRESSION TESTS. 
Material contributed by Mr. Albert J. Capron, Portland, Oreg. 



Deacrlptlon. 


• 
DimenBions; 


i 


Tittt 


Compn 
0tnm 

Total. 


Msive 
gth. 


Height. ^JSJS!^ 


Eieocioiuu 
axea. < 


Per 
■qtiare 
Inch. 


a Rediaoe brick 


Jncket. 
2.32 
2.34 
4.16 
4.02 


Inches. 
3.80 
3.91 
2.58 
2.58 


Inches. 
8.15 
8.20 
8.70 
8.73 


8g. in. 
31.70 
32.06 
22.45 
22.62 1 
1 


Pounds. 
126,000 
125,000 
216,000 
149,000 


Ponnds. 
434,000 
514,000 
424,000 
419,000 


Pounds. 

' 13,690 
16,030 
18,880 
18,610 


Do 


b Red pavlDg brick 

Do 





The paving brick were branded ** Western Clay Mfg. Co." They 
were tested on edge. 

ABSORPTION TESTS ON SAMPLES A AND B, 

Time of immersion, 7 days. 



Harks. 


Weight. 


Gain in 
weight. 


Absorption. 


Dry. 


Wet. 


By weight. 


ByToluzne. 


a 
b 


Lbs. Ozs. 

6 

7 8 


Lbs. Ozs. 

6 3 

7 11 


Ounces. 
3 
3 


Per cent. 
3.1 
2.5 


Percent. 
7.1 
5.6 



Sand-Lime Bricks from the Quartermaster, U. S. Abmy, West 

, Point, N. Y. 

COMPRESSION TESTS. 

Samples labeled '^ Rochester Composite Brick Co., Rochester, 
N. Y.''^ 
Compressed surfaces faced with plaster of Paris. 



Marks. 


Description. 


Dimensions. 


Sectional 
area. 


First 
oiack. 


UltimaU strength. 


Height. 


Compressed 
surlaoe. 


Total. 


Per 


60 
72 
73 


Whole brick 

Half brick 


2.35* 
2.37 
2.45 


4.01 * 

4.02 

4.04 


Inches. 
8.17 
4.10 
4.20 


8g. in. 
32.76 
16.48 
16.07 


PotMkls. 
07,000 
87,000 
76,200 


Pounds. 

127,000 
80,800 
77,800 


Pounds. 
4,00 


do 
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Sand-Lime Bbicks sscsiyed from Sandy Hook Pbovino Qeound. 

TRANSVERSE TESTS, 
Ends supported 7 inches apart, loaded at the middle. 



Deseription. 

* 


Dimenidons. 


Ultimate 8tren8;th. 


Width. 


Depth. 

Inches. 
2.28 
2.25 
2.29 
2.20 


Total. 


Mod. of 
Rper 
■quare 
inch. 


. Tbe 8ftnd-llme Brick Compuiy, No. 1 


Inches. 
a96 
4.00 
4.06 
4.00 


Pounds. 

520 

660 

610 

1,220 


Pounds, 
264 
342 
300 
662 


The Sand-Ume Brick CamiMmy,' No. 2 


Granite Briefc Compuny^r. . .' 




The Peeriess Brick Company b. ',,.', 













• Diamond-shaped, smiken panel used on the compreasion side of the sample. 
» Bmkm when raoelTed. No tranavene teat feaafble. 

ABSORPTION OF WATER. 

One-half of each of the above bricks was immersed in water 48 
hours. 



Description. 


Weight. 


Gain 

In 

weight. 


Absorption. 


Dry. 


Wet. 


wel^t. 


Yolome. 


The Sand-Ume Brick Co., No. I 

The Sand-Ume Brick Co., No. 2 

Granite Brirk Co 


Lbs. Ozs. 
2 5i 
2 5 
2 6) 


Lbs. Ozs. 
2 lOf 
2 10 
2 12} 
2 8{ 
2 10 


Ounc€s. 

? 

6 

% 


Pe:r ceni. 
14.0 
115 
15.5 
11.8 
15.1 


Pefceni. 
24.7 
24.0 
27.4 
20.6 
24.7 


The Diamond Btonp 3rick Co 


2 4 
2 4i 


The Pmriesff Brick Co 





COMPRESSION TESTS. 

Half bricks after having been immersed in water 48 hours. 
Compressed surfaces faced with plaster of Paris. 



Description. 


Dimensions. 


Sec- 
tional 
area. 


First 
crack. 


Compressive 
strength. 


Height. 


Compressed 
sarfaoe. 


Total 


Per 
square 
inch. 


The Sand-Ume Brick Co., No. 1 . . 
The Band-lime Brick Co., No. 2. . 
Granite Brick Co 


Inches. 
2.28 
2.25 
2.29 
2.20 
2.38 


Incites. Inches. 
3.98 4.05 
4.00 4.00 
4.08 , 4.06 
4.00 4.05 
4.06 ' 4.00 
1 


So. in. 

16.12 

16.00 

16.56 

16.20 

16.20 


Pounds. 
30,300 
20,200 
31,600 
60,000 
20,000 


Pounds. 
45,100 
36,600 
?5,300 
53,100 
25,200 


Pounds. 
2,800 
2,290 
2,130 
3,280 
1,660 


The Diamond Stone Brick Co. . . 
The Peeriess Brick Co 





Other half of bricks, which had not been inmiersed in water. 
Compressed surfaces faced with plaster of Paris. 
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BBI0K8. 
COMPRESSION TESfra— Continued. 



DeBOiiption. 


Dimenoions. 


Sec- 
tional 
area. 


Plrrt 
crack. 


CompreniTe 
•tn9«th. 


Height. 


CompreMed 
surface. 


TotaL 


Per 

•qnarel 
inrli. ' 


ThiB 8and4ime Brick Co., No. 1 . . 
The Band-lime Brick Co., No. 2.. 
Granite Brick Co 


Inches. 
2.28 
2.25 
2.20 
2.20 


Inches, 

^ao8 

•4.00 
4.06 
4.00 


Inchee, 

a76 
a67 

2.82 

aso 


Si"- 

14.28 
11.51 

i&ao 


PoviKte. 
45,500 
23,000 
20,000 
45,400 


POHIldt. 

50,500 
27,000 
23,400 
46,700 


Ptmndt. 
3.3» 
1,080 
2,030 


The Diamond Stone Brick Go... 


3,070 



CoMPBEssiYE Elastic Peopebtibs of Bbick. 

No. 1234. 

From the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 

Dark red face brick. Color, No. 8. 
Dimensions, 2''.36X4''.02 hy 8^.28 long. 
Sectional area, 9.49 square inches. 
Gauged length, 5''. 



Applied loads. 


In gauged length. 












Remarks. 


Total. 


Persqoare 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pnunds. 


Inch. 


/acA. 




1,808 


200 


0. 


0. 


Initial load. 


41745 


500 


.0017 


a 




0,400 


1,000 


.0044 


.0006 




14,235 


1,500 


.0070 


.0007 




18,080 


2,000 


.0068 


.0010 




23,725 


2,500 


.0123 


.0013 




28,470 


8,000 


.0150 


.0017 


E (1.000-3,000)-l,081,000pounds per square inch.) 


83,215 


3,500 


.0178 


.0022 


1 


37,060 


4,000 


.0220 


.0020 




40,500 


4,268 






Ultimate strength. 







BRICKS. 
No. 1235. 
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From the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 
Color. No. 58; light chocolate, mottled. 
Weignt, 5 pounds 7i ounces = 126 pounds per cubic foot. 
Dimensions, 2''.30X3''.98 by 8''. 19 long. 
Sectional area, 9.15 square inches. 
(Gauged lengtn, b". 



AppUed loads. 


In gauged length. - 


lUonarkB. 










Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 




PomMfo. 


Powndt, 


Inch. 


Inch. 




1,830 


200 


a 


a 


Initial load. 


4,576 


600 


.0006 


0. 




0,150 


1,000 


.0023 


a 




13,725 


1,600 


.0037 


0. 




18,300 


2,000 


.0062 


0. 




22,876 


2,600 


.0067 


.0001 




27,460 


3,000 


.0081 


.0002 


E ( 1 ,000-3^000) - 1 ,786,000 pounds per square inch. 


32,026 


3,600 


.0006 


.0004 




30,000 


4,000 


.0100 


.0006 




78,100 


8,630 






Ultimate strength. 







No. f236. 

From the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 
Color. No. 7§; light buflf, mottled. 

Weignt, 5 pounds 10 ounces = 129.8 poimds per cubic foot. 
Dimensions, 2^.29 X4''.05 by 8''.07 long. 
Sectional area, 9.27 square inches. 
Gauged length, 5^. 



Applied loads. 


In gauge 


d length. 


1 
Remarks. 








Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 
Inch. 




Potradf. 


Pimnd*. 


InOk. 


> 


1,864 


200 


a 


0. 


Initial load. 


4,636 


600 


.0006 


a 




9,270 


1,000 


.0011 


0. 




13,906 


1,600 


.0020 


a 




18,640 


2,000 


.0030 


0. 




23,176 


2,600 


.0030 


a 




27,810 


3,000 


.OOtt 


a 


E ( 1 ,000^,000) — 2,778,000 pounds per square inch. 


32,446 


3,600 


.0060 


.0001 




37,080 


4,000 


.0000 


.0001 




41,n6 


4,600 


.0080 


.0002 




46,360 
126,300 


6,000 
13,606 


.0090 


.0002 


E (1,000-6,000)— 2 J06,000 pounds per square inch. 
Ultimate strength. 
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BRICKS. 
No. 1237. 



Prom the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 
Color, No. 149; Ught chocolate, fine mottled. 
Weight, 5 pounds 8i ounces = 130.5 pounds per cubic foot. 
Dimensions, 2''.30X3''.92 hj S^.U long. 
Sectional area, 9.02 square inches. 
Gauged length, 5". 



Applied loads. 


In gauged length. 


BiBBarks. 


Total. 


Per sq aare 


Compres- 
sion. 


Set. 


Poundt. 
1,804 
4,510 
9, 020 
13,530 
18,040 
22,560 
27,060 
31,570 
36,080 
40,500 
45,100 

121,500 


Poundt. 
200 
500 

1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 

13,470 


Inch. 

0. 

.0005 
.0016 

.0087 
.0048 
.0050 
.0072 
.0083 
.0092 
.0108 


Inch. 

a 

0. 

e. 

0. 

0. 

.0001 
.0002 
.0003 
.0003 
.0004 
.0004 


Initial load. 

E (1,000-3.000) —2,439,000 pounds per square inch. , 

E (1.00»^.000) -2.410.000 pounds per squareinch. . 

Ultimate strength. 

J 







No. 1238. 

From The Coffeyville Vitrified Brick and Tile Company, CofFey- 
yille, Kans. 

Dry pressed face brick. Grade 1, shade 5. Color, medium red. 
Weight, 5 pounds 14 ounces = 119.4 pounds per cubic foot. 
Dimensions, 2''.46X4''.15 by 8''.33 long. 
Sectional area, 10.21 square inches. 
Gauged length, 6''. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compre»- 
slon. 


Set. 


Poundt, 
2,042 
5,106 
10,210 
15,315 
20,420 
23,000 


Poundt. 
200 
500 

1,000 
1,500 
2,000 
2,253 


Inch. 

0. 

.0015 
.0041 
.0070 
.0111 


Inch. 

0. 

.0003 
.0005 
.0008 
.0015 


Initial load. 

E (1.000-2,000) -833,300 pounds per sqnanindL 
Ultimate strength. 







BRICKS. 

No. 1239. * 
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From The CoflFeyville Vitrified Brick and Tile Company, Coflfey- 
ville, Kans. 

Color, red. Grade 1, shade 10. 

Weight, 5 pounds ISJ ounces = 118.9 poimds per cubic foot. 

Dimensions, 2''.47X4''.18 by 8''.40 long. 

Sectional area, 10.32 square inches. 

Gauged length, b". 



AiypUed loads. 


• 
In gauged length. 


Remarks. 


Total. 


Per square 
iBdi. 


Compres- 
sion. 


Sat. 


Pounds. 
2,064 
5,160 
10, 3» 
15,480 
20,640 
25,800 
30,960 

36,120 
41,280 
46,440 
51,600 

62,400 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 

6,046 


Inch. 
0. 
.0004 

.0012 
.0020 
0029 
!0040 
.0050 

.0062 
.0075 
.0090 
.0105 


Inch. 

a 
a 
a 

0. 
0. 

- .0001 
0. 

- .0001 
0. 

0. 


Initial load. 

inch. 

E (1,00(>-6.000)-2.151.000 pounds per square 

Inch. 
Ultimate strength. 




1 



No. 1240. 

From The Coffeyrille Vitrified Brick and Tile Company, Coffey- 
yille, Kans. 

Paying brick. Color, dark red. 

Weight, 6 pounds 4^ ounces = 124.8 poimds per cubic foot. 

Dimensions, 2''.42x 4*^.23 by 8''.49 long. 

Sectional area, 10.24 square inches. 

Gauged length, 5''. 



Applied loads! 


In gauged length. 


Remarks. 


Total. 


Per square 
incn. 


Compres- 
sion. 


Set. 


Pounds. 
2,048 
5,120 
10,240 
15,360 
20,480 
25,600 
30,720 

35,840 
40,960 
46,080 
51,200 

89,000 
90,400 


Pounds, 
200 
500 

1,000 
1,500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 

8,691 
8,828 


Inch. 

a 

.0002 
.0007 
.0013 
.0017 
.0022 
.0026 

.0082 
.0039 
.0043 
.0049 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

a 

0. 
0. 
0. 


Initial load. 

E (1,000-3.000) -5.263.000 pounds 
Inch. 

E (1,000-5,000)-4,7«2.000 pounds 

inch. 
First crack. 
Ultimate strength. 


per square 
per square 
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BBIGKS. 
No. 1241. 



From The Coffeyrille Vitrified Brick and Tile Company, Cofley- 
ville, Kans. 
Color, dark red. 

Weight, 8 poimds IJ ounces = 146.4 poimds per cubic foot. 
Dimensions, 2''.99X3''.89 by 8''.22 long. 
Sectional area, 11.63 square inches. 
Gauged length, b\. 



AppUed loads. 


In gauged length. 


* 


Total. 


Per square 


Comprea- 
tion. 


Set. 


Remarks. 


Powndt. 
2,326 
5,815 
11,630 
17,445 
23,260 
29,075 
34,890 

40,705 
46,520 
52,335 
58,150 
63,965 
69,780 

201,000 
218,000 


Pound*. 
20O 
500 
1,000 
i;500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 

17,283 
18,745 


Inch. 

0. 

0. 

.0002 
.0006 
.0010 
.0013 
.0017 

.0020 
.0025 
.0027 
.0031 
.0035 
.0040 


Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 


Initlalload. 

E (1.000-3,000)-6,667,000 pounds per square 

E (1,00&-6,000)-6,579,000 pounds per square 
First crack. 






Ultimate strength. 







No. 1242. 

From Canton Pressed Brick Company, Canton, Ohio. 

Cream colored. 

Weight, 6 pounds 4 ounces = 132.7 pounds per cubic foot. 

Dimensions, 2''.39X4''.04 by 8''.42 long. 

Sectional area, 9.66 square mches. 

Gauged length, 5''. 



AppUed loads. 


In gauged length. 




Total. 


Persouare 
inch. 


Oompres- 
9lon. 


Bet. 


Remarks. 


Pound*. 
1,032 
4,830 
0,660 
14,400 
19,320 
24,150 
28,080 

33,810 
38,640 

48,300 

75,500 


Pound*. 
200 
500 
1,000 
1,500 
2.000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 

7,816 


Inch. 
0. 
.0008 

.0022 
.0037 
.0051 
.0066 
.0081 

.0095 
.0109 
.0122 
.0138 


Inch. 

0. 

0. 

.0001 
.0002 
.0003 
.0005 
.0006 

.0007 
.0008 
.0010 
.0011 


Initial load. 

E (1,000-^,000) =1,852,000 pounds per square 

E (1^000-5,000) -1,887,000 pounds per square 
Ultimate strength. 









BRICKS. 

No. 1243. 

Prom Canton Pressed Brick Company, Canton, Ohio. 

Color, red. 

Weight, 5 pounds 11 ounces =136.8 pounds per cubic foot. 

Dimensions, 2^^.30 X 3''.84 by 8''.13 long. 

Sectional area, 8.83 square inches. 

Gauged length, 5^". 
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In gauged length. 




Total. 


Per square 
loch. 


Compres- 
Bton. 


Set. 


Remarks. 


Powndt. 

1,766 
4,415 
8,830 
13,245 
17,660 
23,075 
26,400 
30,906 

35,330 


Poundt. 

200 

500 

1,000 

1,500 

J5S 
2,500 

3,000 

3,500 

4,000 

500 
1,000 
2,000 
2,500 
3,000 
3,500 
4,000 

4,500 
5,000 
5,500 
6,000 

11,314 


Inch. 
0. 

a 

.0001 
.0002 
.0009 
.0016 
.0021 
.0029 

.0035 

.0001 
.0001 
.0010 
.0015 
.0022 
.0030 
.0036 

.0042 
.0060 
.0057 
.0065 


Inch. 

a 

0. 
0. 
0. 
0. 
.0001 
0. 
0. 

.0001 


Initial load. 

E (1.50(^,500)=3,704,000 pounds per square 
Inch. 

E (1,500-6,000) -3,814.000 pounds per square 
Ultimate strength. 


























30,735 
44,150 
48,566 
53,960 

90,900 


.0001 
.0002 
.0003 
.0004 


1 







No. 1244. 

From Tuna Valley Pressed Brick Company, Bradford, Pa. 

Face brick. Color, red. 

Made from shale; burnt with natural gas. 

Weight, 6 pounds 14 ounces = 135 pounds per cubic foot. 

Dimensions, 2^^.37 X 3^^.93 by 8^^.07 long. 

Sectional area, 9.31 square inches. 

Gauged length, 5^. 



AppUed loads. 


In gauged length. 


Remarks. 


1 












Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 






Poundt. 


Poundt. 


Inch. 


Inch. 






1,862 


200 


0. 


0. 


Initial load. 




4,655 


500 


.0012 


.0005 






9,310 


1,000 


.0020 


.0007 






13,965 


1,500 


.0030 


.0008 






18,620 


2,000 


.0042 


.0009 






23,275 


2,500 


.0054 


.0011 






27,930 


3,000 


.0068 


.0014 


E (1.000-.3,000) -2,494,000 pounds per 


square 


32,585 


3,500 


.0084 


.0022 




37,240 


4,000 


.0008 


.0027 






41,806 


4,500 


.0112 


.0032 






46,550 


5,000 


.0130 


.0039 


E (i,000>5,000)- 2,564,000 pounds per 
Ultimate strength. 


square 


72,800 


7,820 








I 
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BBI0K8. 
No. 1246. 



From Tuna Valley Pressed Brick Company, Bradford, Pa. 

Face brick. Color, red. Marks. B6. 

Weight, 6 poimd8 = 142.2 pounds per cubic foot. 

Dimensions, 2''.37x3''.94 by T'^.Sl long. 

Sectional area, 9.34 square inches. 

Gauged length, 5^. 



Applied loads. 


In gauged length. 


Remaclca. 


Total. 


Per sqoare 


Compreft- 
aion. 


Set. 


PoundM. 

1,868 
4,670 
0,340 
14.010 
18,680 
23,350 
28,020 
32,690 

37,360 
42,090 
46,700 
61,370 
56,040 

132,500 


Poundt. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 

4,000 
4,500 
5,000 
5,500 
6,000 

14,186 


Inch. 

0. 

0. 
.0001 
.0005 
.0010 
.0014 
.0018 
.0023 

.0090 
.0035 
.0041 
.0046 
.0051 


inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 


Initial load. 

Inch. 

E (l,50O4,0Q0)-5,114,000 pomida per aqnars 

Inch. 
Ultimate strength. 







No. 1246. 

From Jewettville Pressed and Paving Brick Company, Buffalo, 
N.Y. 
Wire-cut face bricks. Color, red.. Marks, No. 9. 
Weight, 6 pounds J ounce = 140.3 pounds per cubic foot. 
Dimensions, 2''.3l X 3'.96 by 8''.12 long. 
Sectional area, 9.15 square mches. 
Gauged length, 5'. 



Applied loads. 



Total. 



Poundt. 
1,830 
4,575 
9,150 
13,725 
18,300 
22,875 
27,450 

32,025 
36,600 
41,175 
45,750 
50,325 
54,000 
50,476 
64,050 

317,400 



Per sqoare 
inch. 



Poundt. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 

23,760 



In gauged length. 



Compres- 
sion. 



Inch. 

0. 
.0001 
.0004 

.0006 
.0011 
.0015 
.0020 



.0023 


0. 


.0027 


.0001 


.0032 


.0001 


.0037 


.0002 


.0041 


.0002 


.0045 


.0002 


.004V 


.0002 


.0053 


.0002 



Set. 



Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 



RemarkB. 



Initial load. 



R (1,000-3,OQO)-6,250,000 pounds per square 
inch. 



E (1.000-7,000)-6,383,000 pounds per square 
Ultimate strength. 



BRICKS. 

No. 1247. 
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From Jewettville Pressed and Paving Brick Company, Buffalo, 

Wire-cut face bricks. Color, red. Marks, No. 10. 
Weight, 6 pounds J ounce = 141.4 pounds per cubic foot. 
Dimensions, 2''.30X3".95 by 8'M2 long. 
Sectional area, 9.09 square inches. 
Gauged length, 5*. 



AppUed 


lloada. 


In gauged length. 


Remarks. 










Total. 


Persqaaie 
Isdi. 


Compree- 
sion. 


Set. 




POMWb. 


Poundt. 


Inch. 


Inch. 




1,818 


20O 


0. 


0. 


Initial load. 


4,546 


500 


.0001 


0. 




9,090 


1,000 


.0001 


0. 




13,635 


1,500 


.0005 


0. 




18,180 


2,000 


.0008 


0. 




22,725 


2,500 


.0011 


0. 




27,270 


3,000 


.0014 


0. 


E (1,000-3,000)-7,092,000 pounds persquareinch. 


31,815 


3,500 


.0017 


0. 




36,300 


4,000 


.0021 


0. 




40,005 


4,500 


.0024 


0. 




45,450 


5,000 


.0028 


0. 




49,005 


5,500 


.0033 


0. 




54,540 


0,000 


.0036 


0. 




50,065 


6,500 


.0040 


0. 




63.630 


7,000 


.0044 


.0001 


E|(l,00O-7,0QO) - 7,143,000 pounds per square inch. 
Ultimate strength. 


230,000 


26^302 











No. 1248. 

From the Texarkana Brick Company, Texarkana, Ark. 

Face brick. Color, red. Marks, 1. 

Weight, 5 poimds 10 ounces = 134.6 poimds per cubic foot. 

Dimensions, 2^28X3''.91 by S'^.IO long. 

Sectional area, 8.91 square inches. 

Gauged length, 5". 





In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 


Set. 




Ptmndt. 


Ptmndt. 


Inch. 


Inch, 




1,782 


200 


0. 


0. 


Initial load. 


4,455 


500 


0. 


0. 




8,010 


1,000 


.0005 


0. 




13,365 


1,500 


.0012 


0. 




17,820 


2,000 


.0019 


0. 




22,275 


2,500 


.0026 


0. 




26,730 


3,000 


.0034 


0. 


E (1,000^,000)-3,448,000 pounds per square inch. 


31,185 


3,500 


.0041 


0. 




35,640 


4,000 


.0050 


0. 




40,005 


4,500 


.0058 


.0001 




44,550 


5,000 


.0068 


. .0001 




40,005 


5,500 


.0079 


.0001 




53,460 


6,000 


.0087 


.0002 


E (1,000-6,000)-3.125,000 pounds per square inch. 


79,200 


8,880 






Ultimate strength. 
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BBIGK8. 

No. 1249. 



From the Texarkana Brick Company, Texarkana, Ark. 

Color, light red. Marks, II. 

Weignt, 5 pounds 9 ounces = 129.6 pounds per cubic foot. 

Dimensions, 2''.29X3''.99 by 8''.12 long. 

Sectional area, 9.14 square inches. 

Gauged length, 5^. 



AppUed loads. 


In gauged length. 


Ramaika. 


Total. 


Peraqoare 
Indi. 


ConiprM- 
slon. 


Set. 


PotMdi. 
1,828 
4,570 
9^140 
13,710 
18,280 
22,860 
27,420 
31,990 
36,660 
47,200 


Poimdi. 
200 
600 
1,000 
1,600 
2,000 
2,600 
3,000 
3,600 
4,000 
6,164 


Inch. 

0. 
.0002 
.0012 
.0024 
.0041 
.0057 
.0078 
.0099 
.0124 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0002 
.0002 
.0006 


Initial load. 

R (l,000-3,000)-l,563.000 pounds per aqiiarelnclL 
Ultimate strength. 







No. 1250. 

From the Texarkana Brick Company, Texarkana, Ark. 

Color, light. Marks, III. 

Weight, 5 pounds 7 J ounces = 115.9 pounds per cubic foot. 

Dimensions, 2''.32X4''.19 by S^'.SS long. 

Sectional area, 9.72 square inches. 

Oauged length, S'^. 



AppUed loads. 


In ganged length. 


Remarics. 


Total. 


Persqoare 
Indi. 


Compres- «-^ 
slon. ^^• 


Powndt. 
1,944 
4,860 
9,720 
17,050 


Ptmndt. 

200 

600 

1,000 

1764 


Inch. 

0. 

.0049 
.0164 


Inch. 

a 

.0014 
.0056 


Initial load. 
Ultimate strength. 


1 



BBICKB. 

No. 1251. 
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From the T. B. Townsend Brick and Contracting Company, Zanes- 
yille, Ohio. 

No. 1 paving block. Center brick from Endaly kihi. Color, dark 
brown. 

Branded: "Townsend Block Z." 

Weight, 8 pounds 10 ounces = 139.3 pounds per cubic foot. 

Dimensions, 3'.20 X 3''.90 by 8''. 57 long. . 

Sectional area, 12.48 square inches. 

Gauged length, 5^. 





In gauged length. 


Remarks. 


Total. 


Per M due 
inch. 


CompreB- 
Bion. 


Set. 


Poundt. 
2,496 
6,240 
12 480 
18,720 
24,960 
31,200 
37,440 

43,680 
49,920 
56 160 
82,400 
68640 
74,880 

87,300 

160,000 
102,000 


POMMfo. 

200 
500 
1,000 
1500 
2,000 
2,500 
3,000 

500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 

12,821 
15,385 


Inch. 
0. 

a 

.0006 

.0009 
.0012 
.0014 
.0018 

.0022 
.0020 
.0031 
.0035 
.0040 
.0043 
.0047 
.0052 


Inch. 
0. 

a 
a 

0. 

a 
a 
a 

-.0001 

a 
a 

0. 

a 

0. 
0. 

a 


Initial load. 

E (1^0(^,000) -7,602,000 pounda per square 

E (lJMX>-7/)00)-i6,383,000 pounds per square 

First eraok. 
Ultimate strength. 











BBI0K8. 



Tests of Material Collected at the Louisla^na Pubohase 
Exposition, St. Louis, Mo., 1904. 

COMPRESSIVE ELASTIC PROPERTIES OF BRICK. 

No. 1225. 
Marks, SI,. 

From the St. Louis Vitrified and Fire Brick Company, St. Louis, Mo. 
Dark red brick. 

Dimensions, 2''.45x3'.99 by 8^37 long. 
Sectional area, 9.78 square mches. 
Gauged length, 5*. 



Applied loads. In gauged length. 


Bemaiks. 


Total. 


Persouare 


Compres- a_<. 
sion. ; '^^■ 


Pounds. 
1,956 
4890 
9,780 
14,670 
19,560 
24,450 
29,340 

34,230 
39,120 
44,010 
48,900 
53,790 
58,680 
63,670 
68,460 
73,350 
78,240 
83,130 
88,020 
92,910 
97,800 


Pounds. 

200 

500 

1,000 

1,500 

2,000 

3,000 

4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 

2,000 
4,000 
6,000 
8,000 
6,000 
4,000 
2,000 

38,446 


Indt. 

a • 
a 

.0002 
.0006 

.0610 
.0012 
.0014 

.0017 
.0020 
.0022 
.0026 
.0029 
.0032 
.0034 
.0037 
.0040 
.0042 
.0045 
.0047 
.0051 
.0055 

.0009 
.0020 


Inch. 

0. 

0. 


Initial-load. 

E (1.000-3,000) -i 8,333,000 pounds p«r equare 
Snapping sound. 




d 

. .. . 


0. 


-.0001 






-.6662 








-.0002 


1 




1 






-.6662 


E (1,000-10,000) -8,182,000 pounds par square 
Inch. 






intimate strength. 




.0031 






.0042 
.0032 
.0019 
.0008 














—.0002 


376,000 







Brick broke up into a large number of fragments under the maxi- 
mum load. 



BRIOKS. 
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No. 1226. 

Marks, 51*.. 

From the St. Louis Vitrified and Fire Brick Compan j, St. Louis, Mo. 

Branded: "St. Louis V. & F. B. Co.'' 

Dimensions, 2".89x3".96 b5r 8".95 long. 

Sectional area, 11.44 square inches. 

Gauged length, b". 



AppUed loada. 


In gauged length. 




ToUl. 


Persauare 


Compres- 
Blon. 


Set. 


Remarks. 


P9Wd9. 

2,288 
5,720 
U,440 
17,160 

2*22 
28,600 

34,320 

40,040 
45,700 

57;200 
62,020 
68,640 
74,360 
80,080 


Pcwiuto. 
200 
500 

1,000 
1,500 
2,000 
2,500 

3;ooo 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,fi00 
7,000 

2,000 
4,000 

olooo 

4,000 
2,000 

7,600 
8,000 

12,762 
20,892 


Inch, 

.0005 

.0010 
.0014 
.0019 
.0024 
.0089 

.0034 
.0038 
.0042 
.0046 
.OOSO 
.0065 
.0059 
.0064 

.0021 
.0040 
.0066 

.0040 
.0021 

.0068 
.0072 


Inch. 
0. 


Initial load. 

E (1.000^,000)— 5,000,000 pounds per sqiuue 

£ (1,000-8,000) —5,738,000 podndB per sqaare 

First crack. 
Ultimate strength. 


0. 


—.0001 


—.0001 


0. 


0, 


0. 


.0001 
















..0001 


85,800 
91,520 

146,000 
239,200 


.0001 






L 







Pyramidal fragments. 
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BRICKS. 

No. 1227. 



Marks, 525. 

From Missouri. 

Dark chocolate color. Branded: "Athens BlockJ 

Dimensions, 3".47X4".02 hj 9".06 long. 

Sectional area, 13.95 square inches. 

Gauged length, 5". 



Applied loads. 


In gauged length. 




Total. 


Pep squAie 


Compres- 
aion. 


Set. 


Remarks. 


Pounds. 
2,790 
6,075 
13,060 
20,025 
27,900 
34,875 
41,850 

48,825 
55,800 
62,775 

76,725 
83,700 
90,675 
07,650 
104,625 
Ul,600 
118,575 
125,560 

166,400 


Poundt. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
0,000 

11,928 


Inch. 

0. 
.0004 
.0012 
.0016 
.0020 
.0025 
.0031 

.0U16 
.0042 
.0047 
.0052 
.0a57 
.0064 
.0076 
.0081 
.0086 
.0002 
.0008 
.0100 


Inch. 
0. 


Initial load. 


0. 


E (1.000^,000)o5,263,000 pounds per square 


0. 


0. 


0. 


.0002 


First crack. 


.0002 


£ (1,000^,000)^4,762,000 pounds per square 
Ultimate strength. 


.0006 


.6660 


.0013 









Pyramidal fragments. 



BSI0K8. 

No. 1228. 

Marks, 534. 

From Missouri. 

Brown paver branded, ''Malvern Blue Granite.' 

Dimensions, S'^.Sa X4''.80 by S^'M long. 

Sectional area, 16.94 square inches. 

Gauged length, 5^. 
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Applied loads. 


In gauged length. 


Remarka. 


ToUl. 


PersqoAre 
Inch. 


Compres- 
alon. 


Set. 


Poimdt. 

8,470 
16,040 
26,410 

42,350 

91, ^W 

60,200 
07,700 

84,700 
08,170 
]m,6«) 
110,110 
118,680 

127,000 


Powndt, 

200 

600 

1,000 

2,000 

2500 
8,000 

3,600 
4,000 
4000 
6,000 
6,600 
6,000 
6,600 
7,000 

7,407 


Inch. 

0. 
.0003 
.0006 

.0000 
.0013 
.0017 
.0Q» 

.0028 
.0034 
.0040 
.0044 
.0060 
.0066 
.0064 
.0074 


Inch. 
0. 


Initial load. 

E (1/I00-3,000>-6,260,000 pounds per square 
Flntorack. 

E (L00O-7/)0O) -4,018,000 pounds per squan 
Ultimate strength. 


a 


0. 


.0001 




.0009 


.0003 


.0007 







Pyramidal fracture. 
17SB3--08 19 
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BBI0K8. 

No. 1229. 



Marks, 58,. 

From New Mexico. 

Dark brown vitrified sidewalk brick. 

Dimensions, 1''.75X4''.60 hj 9^.20 long. 

Sectional area, 8.05 square inches. 

Gauged length, 5*. 



AppUed loads. 


In gauged length. 


Remarka. 


Total. 


Peraoaare 


Compreft- 
aion. 


Set. 

Inch. 
0. 


Pound*, 
1,610 
4,025 
8,060 
12,076 
16,100 
20,125 
24,150 
28,175 
32,200 
36,225 
40,260 
51,800 


Pounds. 
200 
500 
1,000 
1,600 
2,000 
2,600 

3,500 
4,000 

4,600 
5,000 
6,435 


Inch. 

0. 
.0002 
.0010 
.0015 
.0021 

.0036 
.0044 
.0051 
.0057 
.0064 


Initial load. 

Snapplnff sounda. 

E (1,000-3,000)— 4,000,000 poonda per aquaie inch. 


0. 


0. 


.0001 


.0001 


.0003 







Failed vdth longitudinal, oblique lines of rupture. 



No. 1230. 

Marks, 59. 

From Laclede Fire Brick Manufacturing Company, St. Louis, Mo. 

BuflP colored tile. Branded "Laclede — St. Louis." 

Total weight, 39.25 pounds = 119.7 pounds per cubic foot. 

Dimensions, 2''.44X 9^.81 by 23^^.68 long. 

Sectional area, 23.94 square inches. 

Gauged length, W. 



AppUed loads. 


In gauge 


d length. 


Remarks. 






Total. 


Pergquare 


Comprea- 
sion. 


set. 




Pounds, 


Pounds. 


Inch. 


Inch. 


^ 


2,394 


ion 


0. 


0. 


Initial load. 


11,970 


500 




0. 




23,940 


1,000 


.0045 


0. 




35,910 


1,500 


.0070 


.0002 




47,880 


2,000 


.0098 


.0004 




59,860 


2,500 


.0124 


.0007 




71,820 


?'?S 


.0153 


.0010 


E (l,000-3,000)-2,041,OOOpoundaperBqiiai«inch. 


83,790 


3,600 


.0186 


.0013 




95,760 


4,000 


.0218 


.0015 




107,730 


4,600 


.0250 


.0018 




119,700 
132,200 


5,000 
5,522 


.0289 


.0022 


E n,000-5,000)--l.«02,000poundBperaquarelnch. 







Failed with longitudinal, obUque lines of rupture. 



BRICK PIERS. 
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BBIOK PUBS. 



898 



I ' CO 

i 1 ^ 



BBIOE PIEB. 

Bricks laid flat; joints broken every course. 
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BBIOK PIEB8. 




BBIOK PIER. 

Bricks laid flat; joints broken every six course. 



BBIOK PIEBS. 
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^^T^^^*^ 



it 

GO 



BBIOK PIEB. 

Bricks laid on edge; joints broken every course. 
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BKOK FIEBB. 






it 

CO 



BRICK PtlCR. 

Bricks laid on edge; joints broken every three courses. 



BUCK PIBB8. 
No. 1816. 

12* RB-PRE88ED BRICK PIBR. 



897 



Re-pressed brick; red color. 

Biiilt of 39 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Alpha cement and 3 parts sand. 

Age, 2 years. 

"V^^ieht, 907 pounds = 128.7 pounds per cubic foot. 

Height of pier, 96.70 inches. 

Outside dimensions, 12^.08 X12M0 = 146.17 square inches. 

Core, 4*^.50 X4'.60 = 20.25 square inches. 

Net sectionid area, 125.92 square inches. 

Ayerage thickness of joints, *'.30. 

Gauged length, 50^. 



AppttedloadB. 


In gauged length. 


Remarlu. 


T^- I'^'iX''* 


Compree- 
Blon. 


Set. 


PimndM. 
12,508 

18,888 
25,184 
31,480 
37,776 
44,072 
50,368 
56,664 

69|256 
75,582 


Powndt. 
100 

150 
200 

260 
300 

380 
400 
460 
500 

560 
600 

600 

660 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,060 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,460 
1,500 

600 
600 

1,600 
1,700 

600 
600 

2,176 


Inch. 
0. 

.0090 
.0034 
.0055 
.0073 
.0094 
.0112 
.0130 
.0150 
.0171 
.0191 

.0193 

.0211 
.0233 
.0252 
.0271 
.0098 
.0313 
.0332 
.0353 

.0215 
.0216 

.0379 
.0400 
.0427 
.0447 
.0469 
.0492 
.0513 
.0536 
.0566 
.0581 

.0254 
.0254 

.0668 
.0682 

.0272 
.0271 


inch, 

a 

.0004 
.0006 

.0006 
.0006 
.0008 

.0009 
.0012 
.0015 
.0014 
.0019 

.0019 


Initial load. Loaded witli 10,000 ponada be- 
fore testing. 

B ( 100-600) — 1 ,468,000 pounda per aquaxe inch. 

Snapping aonnda. 

£ (600-1,000) »l,858/)00poaiida per ■unaiw liwh. 

E (1I)00-1,500)-1,214,000 ponnda per iqaan 
Ulttmate Btrength. 


81,848 
88,144 
94,440 
100,736 
107,032 
113,808 
119,624 
125,900 














.0033 

.0032 
.0031 




132,216 
138,512 
144,808 
151,104 
157,400 
163,696 
169,902 
176,288 
182,584 
188,880 


















.0055 

.0055 
.0055 




201,472 
214,064 


.0066 

.0065 
.0065 




274,000 







Bricks crushed in the second, sixth, and seventh cotu'ses from the 
top. Opened longitudinal cracks in upper half of pier. 



298 



BRICK PIXB8. 



No. 1826. 

lar FACE BRICK PIBR. 

Red, wire-cut face brick. 

Material receiyed from the Saco Brick Company, Saco, Me. 
Built of 39 courses of brick, with solid core. 
Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

A^, 3 months 6 days. 

Weight, 964 pounds = 132.6 pounds per cubic foot. 

Height of pier, 95.70 inches. 

Sectional area, 11^41X11''.50 = 131.22 square inches. 

Average thickness of joints, ^.30. 

Gauged length, 6(y. 

The Ded joints of this pier were not well filled with mortar. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
13,122 

19,683 
26,244 
32,805 
39,366 
45,927 
52,488 
59,049 
65,610 
72,171 
78,732 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
GOO 

600 

660 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1400 
1,500 

600 
600 

1,600 
1.700 
L800 
1,900 
2,000 

600 
600 

2,100 
2200 
2,300 
2,400 

600 
600 

2,896 


Inch. 
0. 

.0009 

.0015 
.0022 
.0033 
.0040 
.0047 
.0055 
.0064 
.0070 
.0079 

.0078 

.0088 
.0098 
.0100 
.0110 
.0117 
.0126 
.0135 
.0146 

.0088 
.0087 

.0165 
.0183 
.0200 
.0220 
.0240 

.0100 
.0100 

.0261 

.osno 

.0300 
.0318 
.0340 

.0120 
.0120 

.0365 
.0386 
.0420 
.0446 

.0152 
.0151 


Inch. 
0. 

a 

0. 
.0001 
.0001 
.0004 
.0004 
.0004 
.0006 

.0007 

.0006 


IniUalload. Loaded with 8,000 pounds before 
testing. 

£ (100-600) - 3,472,000 pounds per square inch. 

Snapping sounds. 

E (6DO-M00)-3,175X)00 pounds per square Ineh. 

E(1.000-2/)00)-2,857,000poaiidsper square inoh. 
Ultimate strength. 


85,298 
91,854 
98,415 
104,976 
111,537 
118,098 
124,659 
131,220 














.0011 

.0011 
.0011 




144,342 
157,464 
170,686 
183,708 
196,830 








.0018 

.0018 
.0018 




209,952 
223,074 
236,196 
249,318 
262,440 








.0030 

.0029 
.0029 




275,502 
288,684 
301,806 
314,928 






.0051 

.0050 
.0050 




380,000 







Pier failed by opening longitudinal cracks along the middle of its 
'ght. 



BBIOK PIBB8. 
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No. 1827. 

12^' FACE BRICK PIBB. 

Red, wire-cut face brick, same as used in pier No. 1826. 

Material received from Saco Brick Company, Saco, Me. 

Built of 39 courses of brick, with solicl core. Joints broken every 
six courses. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Ase, 3 months 6 days. 

^ight, 980 pounds = 131.9 pounds per cubic foot. 

Hei^t of pier, 96.75 inches. 

Sectional area, ll'.52Xll'.52 = 132.71 square inches. 

Average thickness of joints, *.32. 

Gauged length, 50*. 

The oed joints of this pier were not well filled with mortar. 



f 




RemarkB. 


Total. 


'''inX'" 


Compreo- 
sion. 

Inch. 
0. 

.0008 

.0019 
.0026 
.0036 
.0045 
.0053 
.0062 
.0071 
.0060 
.0091 

.0091 

.0101 
.0109 
.0119 
.0127 
.0138 
.0147 
.0156 
.0169 

.0106 
.0106 

.0188 
.0209 
.0229 
.0248 
.0270 

.0131 
.0130 

.0290 
.0309 
.0329 
.0348 
.0373 

.0154 
.0156 

.0396 
.0420 
.0446 
.0470 
.0497 

.0189 
.0189 


Set. 


PomtdM. 
13,271 

19,907 
26,542 
33,178 
39,813 
46 449 
53,064 
59,720 
66,355 
72,991 
79,620 

86,262 
92,807 
99,533 
106,168 
112,804 
119,430 
126,078 
133,710 


Povmdi. 
100 

150 
200 

250 
300 
350 
400 
4S0 
500 
550 
600 

600 

650 
700 
750 
800 
350 
900 
950 
1,600 

600 
600 

1,100 
1,200 
1,300 
1 400 
1,500 

600 
600 

1,600 
1,700 
1800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,964 


Inch. 
0. 

.0003 

.noa*) 

.0007 
.0009 
.0010 
.0014 
.0015 
.0017 
.0021 
.0021 

.0021 


Initial load. Loaded with 6,000 poondi te- 
foPB testing. 

E (l00-600)-3,57l,000poand8peraqaaiel]ialL 

E (eoo-i,ooo)-2,965,ooopoiindsperaaQUBladi. 
Snapping Boanda. 

E(l,000-2,Q00)-2^74,000poundsperaqiiini]iah. 
Ultimate strezigth. 














.0032 
.0035 




145,981 
159,252 
172,523 
185,704 
199,065 








.0050 

.OOfiO 
.0047 




212,336 


225', 607 




238,878 
262,149 
266,420 






.0062 

.0063 
.0064 




278,601 
291,962 
305,233 
318,504 
881,775 








.0069 

.0089 
.0069 




392,000 







Pier fails along the middle of its height, opening longitudinal 
cracks which separated the bricks into halves. 
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BBEOK FIBB8. 



No. 1822. 



11'.5 FACE BRICK PIER. 



Wire-cut, face brick. 

Material received from the Saco Brick Company, Saco, Me. 
Built of 39 courses of brick, with hollow core. 
Laid ia cement mortar — 1 part Baylor's Portland cement and 1 
part sand. 

A^e, 3 months 8 days. 

Weight, 833 pounds := 134.8 pounds per cubic foot. 

Hei^t of pier, 95.80 inches. 

Outside dimensions, 11^38X11^52*131.10 square inches. 

Core, 4'.40 X 4^.48 = 19.71 square inches. 

Net sectional area, 111.39 square inches. 

Average thickness of joints, .30. 

Oaug^ length, 50^. 



Applied loads. 


In gauged length. 


RcmarkB. 


Total. ,^*^^'* 


Compres- 
sion. 


Bet. 


Pounds. 
11,139 

16,709 
22,278 
27,848 
33,417 
38,967 
44,556 
50,126 
tf,6tt 
61,265 
66,834 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
560 
600 

600 

650 
700 
750 

-800 
850 
900 
950 

1,000 

600 
600 

1,100 
1200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1800 
1,900 
2,000 

600 
600 

2,100 
2,200 

21600 


Inch. 
0. 

.0006 

.0013 
.0019 
.0026 
.0032 
.0040 
.0047 
.0063 
.0050 
.0066 

.0068 

.0074 
.0082 
.0068 
.0007 
.0103 
.0110 
.0119 
.0127 

.0078 
.0073 

.0143 
.0158 

.om 

.0198 
.0211 

.0063 
.0063 

.0230 
.0240 
.0266 
.0283 
.0900 

.0096 
.0096 

.0828 
.0830 
.0868 


Inch. 
a 

a 

0. 

.0001 
.0001 
.0002 
.0004 
.0004 
.0006 
.0006 
.0006 

.0006 


Initial load. Loaded with 16,000 pounds 
before testiiW. 

E (100-600)-4,187A» pooBda per aqnan iaoh. 

Snapping Mimde. E (60O.lA»)-8,4l«AM 
pounds per square inoh. 

E (lXX)a-2,000)-8,106A» pouda pm aqjKre 


72,404 
77,973 
83 543 
89,112 
M688 
100,251 
105,821 
111,890 














.0009 

.0010 
.0010 




122,629 
133,668 
144,807 
155,946 
167;085 








.0017 

.0014 
.0014 




178,224 
189,363 
200 502 
211,641 
222,780 








.0024 

.0024 
.0004 




967,836 
878,476 












J 


.0082 
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In gauged length. 


Remarks. 


Total. 


^"iir~ 


CompreB- 
Bion. 


Set. 


PMMdf. 


600 
600 

2,600 
2,700 
^8D0 

600 
600 

3,178 


Inch. 
.0110 
.OUO 

.0424 
.0444 
.0470 

.0126 
.0124 


IncJi. 
.0031 
.0031 






280,614 
300,768 
311,892 




.0043 

.0043 
.0043 




364,000 







Pier failed in the lower half. Longitudinal cracks developed, 
separating the bricks into halves. 
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BRIOK PIEB8. 



No. 1782. 

ly FACB BRICK PIBB. 

Wire-cut, red face brick, furnished by Messors. Fiske & Co., of 
Boston, from their Dover, N. H.. yard. 

Pier built of 37 courses of brick, with hollow core. 

Laid in neat Saylor's Portland cement. 

A^, 2 months. 

Weight, 797 pounds = 135.3 pounds per cubic foot. 

Height of pier, 94.45 inches. 

Outside dimensions, ll''.40X ll''.32 = 129.05 square inches. 

Core, 4*^.74 X4''.50 = 21.33 square inches. 

Net sectional area, 107.72 square inches. 

Gauged length, 50*^. 



AppliedloAda. 


In'gaoged length. 


Ranmrks. 










TotaL 


Persooare 


Compree- 
Blon. 


Set. 




Pounds, 


Pounds. 


Inch. 


Inch. 




10,772 


100 


0. 


0. 


Initial load. Loaded with 11,000 pounda befoie 
testing. 


16,158 


150 


.0010 


0. 


, 


21,544 


200 


.0020 


0. 




26,980 


250 


.0090 


.0002 




32,316 


300 


.0044 


.0004 




37,702 


350 


.0065 


.0005 




43,068 


400 


.0065 


.0006 


* 


48,474 


450 


.0078 


.0008 




63,800 


600 


.0090 


.0008 




50,246 


550 


.0100 


.0010 




64,632 


600 


.0113 


.0011 


E (100-600) -2,461,000 pounds per aqnara Inch. 




600 
660 


.0111 
.0125 


.0011 
.0014 




70,018 


75,404 


700 


.0137 


.0015 


^ 


80,790 


750 


.0148 


.0016 




86,176 


800 


.0160 


.0018 




01,662 


850 


.0172 


.0020 




06,048 


900 


.0184 


.0020 




102,334 


050 


.0197 


.0023 




107,720 


1,000 


.0210 


.0026 


£ (600-1,000)-%410,000 pounds per squarB Inch. 


20,000 








Pier rested under thia load 26 houn. 


600 

eoo 

1,100 


.0131 
.0120 

.0835 


.0025 
.0026 

.0029 




118,402 


120,264 


1,200 


.0260 


.0031 




140,036 


1,300 


.0281 


.0033 




150,808 


1,400 


.0805 


.0036 




161,580 


1,500 


.0328 


.0038 






600 
600 

1,600 


.0148 
.0148 

.0351 


.0038 
.003'/ 

.0039 






172,362 


183,124 


1,700 


.0374 


.0040 




193,896 


1,800 


.0399 


.0042 




204,668 


1,900 


.0425 


.0047 




215,440 


2,000 


.0452 


.0049 


£ (1.000-2,000)-3,294,000 pounda per iqaaie 




600 
600 

2,100 
2,200 
2,300 


.0170 
.0170 

.0478 


.0060 
.0050 






226,212 
236,964 
247,756 
258,528 








.0525 






2,400 


.0548 






260,300 


2,500 


.0573 


.0062 
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Applied loads. 


In gauged length. 




Total. 


Persouare 


Compres- 
sion. 


Set. 


Remarks. 


Pounds. 


Pounds, 
600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,435 


Inch. 
.0185 
.0185 

.0608 
.0625 
.0652 
.0676 
.0704 

.0111 
.0111 

.0740 
.0760 
.0798 
.0630 


Inch. 
.0062 
.0062 






280,072 
290,844 
301,616 
312,388 
323,160 










.0079 

.0080 
.0080 


E (2,000-3,000)— 2,252,000 pounds per square 
inch. 

Snapping sounds. 
Ultimate strength. 




333,032 
344,704 
355,476 
366,248 
370,000 






.0009 







Pier fractured suddenly, breaking up into half bricks and smaller 
fragments along its full height, excepting about 2 feet at lower end. 
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BSIOK FIBBB. 



No. 1820. 

11'. 5 WIRE-CUT BBICK PIER. 

Red, wire-cut brick. 

Built of 36 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Baylor's Portland cement and 1 
part sand. 

Age, 5 months 22 days. 

Weight, 804 pounds = 136.5 poimds per cubic foot. 

Hei^t of pier, 94.57 inches. 

Outside dimensions, 1 1^^.35 X ll''.40 = 129.39 square inches. 

Core, 4'.65 X 4''.67 = 21.71 square inches. 

Net sectional area, 107.68 square inches. 

Average thickness of joints, ^.27. 

Gaugra length 50^". 



Applied loads. 



Total. 



Per 
square 
inch. 



In gauged length. 



Com- 
pression. 



Bet. 



Remarks. 



Pound*. 
10,769 

16,152 
21,536 
26,020 
32,304 
37,688 
43,072 
48,456 
53,840 
50,224 
64,606 



60,998 
75,376 
80,760 
86,144 
91,528 
96,912 
102,296 
107,680 



Pounds. 
100 

150 
200 
250 
300 
360 
400 
4G0 
600 
550 
600 

600 



700 
750 
800 

850 

900 

050 

1,000 



IndL 
0. 

.0006 
.0012 
.0020 
.0080 
.0096 
.0044 
.0062 
.0061 
.0071 
.0080 

.0080 

.0080 
.0090 
.0100 
.0117 
.0120 
.0130 
.0140 
.0161 



Inch, 
0. 

a 
a 

0. 
.0001 
.0001 
.0001 
.0008 
.0003 
.0004 
.0006 

.0006 



Initial load, iioaded with 10,000 pounds before 
testing. 



118,448 
120,216 
139,984 
150,752 
161,520 



172,288 
183,056 
193,824 
204,592 
215,360 



226,128 
236,896 
247,664 



600 
600 

1,100 
1,200 
1,300 
1,400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 



600 

eoo 

2,100 
2,200 
2,300 



.0061 
.0081 

.0170 
.0109 
.0212 
.0246 
.0267 

.0096 
.0096 

.0291 
.0815 
.0836 
.0360 



.0113 
.0111 

.0412 
.0439 
.0470 



.0009 

.0002 



.0002 
.0004 



E (100-600) —3,333,000 pounds per square inch. 



Snapping sounds. 

E (600-1,000) -2,507,000 pounds per square inch. I 
Bet after resting 45 minutes. ! 



.0012 



.0011 
.0012 



.0081 



.0022 
.0081 



E (1.000-2,000) -2,368/)Q0 pounds per squars 
incn. 



Ultimate strength. 



Pier failed in the upper half. 
% the bricks into halves. 



Opened longitudinal cracks, separat- 
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No. 1816. 

12" WIRE-CUT BRICK PIER. 



Wire-cut brick; red color. 

Built of 37 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Alpha cement and 2 parts sand. 

Age, 2 years. 

Weight, 932 po\mds= 139.5 pounds per cubic foot. 

Hei^t of pier, 96.32 inches. 

Outside dimensions, ll'^.SS XI 1^^.90 = 141.02 square inches. 

Core, 4''.6X4''.6 = 21''.16 square inches. 

Net sectional area, 119.86 square inches. 

Average thickness of joints, ".28. 

Gauged length, 50^. 



Applied loads. 



In gauged length. 



TOW- ''"a"'" ^Tr" *>»• 




POMtdt. 


Pounds. 


Inch. 


11,986 


100 


0. 


17,979 


150 


.0010 


23,972 


200 


.0019 


29,966 


250 


.WZ7 


35.968 


300 


.0039 


41,961 


350 


.0040 


47,944 


400 


.0060 


53,937 


450 


.0070 


50,930 


500 


.0080 


66,923 


550 


.0090 


71,916 


000 


.0101 




600 
660 


.0101 


77,909 


.0114 


83,902 


700 


.0124 


80,895 


750 


.0136 


95,888 


800 


.0147 


101,881 


850 


.0160 


107,877 


900 


.0171 


113,867 


950 


.0184 


119,860 


1,000 


.0195 




600 
flOO 

1,100 


.0115 




.0114 


131,846 


.0222 


. 143,832 


1,200 


.0237 


155,818 


1,300 


.0260 


167,804 


1,400 


.0292 


179,790 


1,500 


.0320 




600 
600 

1,600 


.0132 




.0132 


' 191,776 


.0346 


203,762 


1,700 


.0360 


215,748 


1,800 


.0394 


227,734 


1,900 


.0421 


239,720 


2,000 


.0448 




600 
600 

2,100 


.0152 




.0152 


< 251,706 


1 .0484 


263,692 


2,200 


.0510 


1 275,678 


2,300 


.0538 


- 287,664 


2.400 


.0564 


' 299,660 


2,500 


.0591 


I 


600 

1 «" 


.0180 




.0180 






1725S 


k-08 2 






Inch, 

0. 

0. 
.0001 
.0002 
.0003 
.0006 
.0006 
.0007 
.0008 
.0010 
.0012 

.0011 



.0019 



.0019 
.0019 



Initial load. Loaded with 10,000 poonds before 
testing. 



E (lOO^^iOO) -2, 809,000 pounds per square inch. 



E (600-1,000) -2,299,000 pounds per square inch. 



.0030 I 



.0030 
.0030 



.0043 I E (1.000-2,000) -2,183.000 pounds per square 

inch. 
.0042 
.0042 

Snapping sounds. 



.0061 



.0061 
.0061 
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BRICK PIERS. 

No. 1816 — Continued. 



Applied loads. 


In gauged length. 


Remarlcs. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds, 1 Pwmh. ' Inch. 
311,636 , 2,600 .0630 
323, 622 2, 700 . 0659 


Inch. 








335,608 ; 2,800 1 .0600 
347,594 1 2.gnn 1 .0734 










^ 350,580 


3,000 .0760 

600 .0217 
600 , .0219 


.0090 

.0090 
.0090^ 


E (2,000-3,000)— 1,887,000 pounds per square 
inch. 

Ultimate strength. 






600 .0216 
1,000 .0313 
1,500 .0434 
2,000 : .0547 
1,500 .0445 
1,000 ' .0330 

600 1 -232 

























.0090 
.0090 


391,000 


600 
3,262 


.0220 









Pier failed along the middle of its height. Bricks crushed in 
middle courses and longitudinal cracks developed. 
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No. 1817. 



12" FACE BRICK PIER. 



Gray face brick. 

Brand/'W.G.B.Co.'^ Paneled. 

Built of 39 courses of brick, with hollow core. 

Laid in neat Saylor's Portland cement. 

Age, 5 months 24 days. 

Weight, 1,045 pounds = 139.5 pounds per cubic foot. 

Heignt of pier, 95.65 inches. 

Outside dimensions, 12^^.50 X12'^.54 = 156.75 square inches. 

Core, 4^^.50 X4''.55 = 20.47 square inches. 

Net sectional area, 135.28 square inches. 

Average thickness of joints, ^^.20. 

Gauged length, 50'^. 



Applied loads. 



I 



Total. 



Pounds. 
13,528 

20,292 
27,066 
33,820 
40,584 
47,348 
54,112 
60,876 
67,640 
74,404 
81,168 



87.932 
94,606 
101,460 
106,224 
114,988 
121,752 
128,516 
135,280 



148,806 
162,336 
175,864 
189,392 
202,920 



216,448 
229,976 
243,504 
257,032 
270,560 



Per square 
Incn. 



284,088 
297,616 
311, 144 
324,672 
338,200 



Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 

8S0 

900 

950 

1,000 

600 
600 

1,100 
1.200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



In gauged length. 



Compres- 
sion. 



Inch. 
0. 

.0007 
.0014 
.0020 
.0026 
.0030 
.0035 
.0043 
.0049 
.0054 
.0060 

.0060 



.0071 
.0078 
.0083 
.0090 
.0096 
.0102 
.0109 

.0068 
.0069 

.0123 
.0137 
.0149 
.0162 
.0177 

.0080 
.0079 

.0192 
.0203 
.0216 
.0230 
.0244 



.0088 

.0260 
.0274 
.0287 
.0300 
.0312 



Remarks. 



Set. 



Inch. 
0. 



.0001 
.0001 
.0002 
0. 
.0003 

a 

.0002 
.0003 
.0004 

.0003 



Initial load. Loaded with 10,000 pounds before 
testing. 



E (100-600)=4,464,000 pounds per square inch. 



.0006 



.0008 
.0006 



.0013 



.0013 
.0011 



.0017 
.0017 



.0022 



£ (60(>-l,000)==4,444,000 pounds per square inch. 



K (1,000-2,000)^=3,968,000 pounds per square 
inch. 
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BBIGK PIERS. 

No. 1817— Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 

Inch. 
.0100 


Set. 


Pound*. 


Pounds. 
600 
600 

2,600 
2.700 
2,800 
2,000 
3,000 

600 
600 

4,243 


IncH. 
.0022 






.0100 .0022 




351,728 
365,256 
378.784 
302,312 
405.840 


.0330 
.0345 
.0357 
.0371 
.0385 

.0112 
.0112 


















.0032 

.0032 
.0032 


E (2,00O^,000)=3,988,000 pounds per square inch. 






574,000 


Ultimate strength. 





Opened longitudinal cracks along middle of height of pier. 
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No. 1818. 



12" FACE BRICK PIE" 

Gray face brick. 

Brand: ^'W. G. B. Co.'' Paneled. 
Built of 38 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Baylor's Portland cement and 1 
p&rt sand. 
A^e, 5 months 21 days. 

Weight, 1,061 pounds =138.2 pounds per cubic foot. 
Height of pier, 96.30 inches. 

Outside dimensions, 12'^.56X12*.56= 157.75 square inches. 
Core, 4''.40X4''.50 = 19.80 square inches. 
Net sectional area, 137.95 square inches. 
Average thickness of joints, *'.20. 
Gauged length, 50*^. 



AppUed loads. 


In gauged length. 


RfiTOArks. 


Total. 


Per square 
incb. . 


Compres- 
sion. 


Set. 


Poundt. 

13,796 

20,693 
27,600 
34 488 
41,386 
48,283 
55,180 
62,078 
68,975 
75.873 
.82,770 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
750 
800 
850 
900 
960 
1,000 

600 
600 

1,100 
1,200 
1,300 
1.400 
1,600 

600 
600 

1,600 
1.700 
1,800 
1.900 
2,000 

600 
OOO 

2,100 
2,200 
2,300 
2,400 
2,600 


Inch. 
0. 

.0001 
.0005 
.0010 
.0015 
.0020 
.0025 
.0030 
.0036 
.0041 
.0046 

.0046 

.0053 
.0066 
.0065 
.0060 
.0075 
.0081 
.0066 
.0093 

.0050 
.0050 

.0103 
.0114 
.0126 
.0138 
.0160 

.0066 
.0066 

.0165 

.oin 

.0189 
.0201 
.0215 

.0065 
.0065 

.0229 
.0241 
.0255 
.0268 
.0280 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 


Initial load. Ix>aded with 8.000 pounds before 
testing. 

£ (100-600)- 5.082.000 pound.«iper square Inch. 
E (fiOO-1 ,000) - 4,444,000 pounds per square Inch. 


80,666 
96,566 
103,463 
110,360 
117,256 
124,165 
131,063 
137,950 














.0004 

.0004 
.0004 




161,745 
165,540 
179,336 
193,130 
206,925 








.0007 

.0006 
.0007 




220,720 
234,616 
248,310 
262,106 
275,900 








Snapping sounds. 

E (1,000-2,000) -4,386,000 pounds per square 
Inch. 




.0012 

.0011 
.0011 




289,695 
803,490 
ai7286 
831,060 
844,876 








.0017 
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BRIpK PIEBS. 
No. 1818— Continued. 



Appliec 

Total. 

1 


[loads 

Per square 
Inch. 

Pounds, 
000 
000 

2,000 
2,700 
2,800 
2,900 
3,000 

000 
GOO 


In gauge 

Ck)mpres- 
sion. 

Inch. 
.0074 
.0074 

.0298 
.0311 
.0325 
.033J 
.0352 

.0087 
.0087 


d length. 

set. 

Inch. 
0017 
.0010 


Remarks. 


Pounds. 


• 

E (2.000-3,000) - 4.032.000 ponmU per squaw 
inch. 

Pier remained under thin load 18 hours. 

■ 

Ultimate strength. 




358,670 
372,465 
386,260 
400.055 








413, 8^) 


.0025 

.0026 
.0025 




20,000 


100 
600 
000 

1,000 
l,fi00 
2,000 
2,500 
2,000 
1,500 
1.000 

eoo 

600 
4,277 




.0011 
.0011 




.0071 
.0071 

.0117 
.0175 
.0231 
.0285 
.0238 
.0185 
.0129 
.0082 
.0079 








• 


























.oois 

.0015 




500,000 

1 








Pier failed along middle of its heiffht. Individual brick partially 
crushed and longitudinal cracks developed. 
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No. 1819. 



11' FACE BRICK PIER. 



Gray face brick. 

Brand: *'W. G. B. Co." Paneled. 

Built of 22 courses of brick, with hollow core. Bricks laid on edge. 
Laid in cement mortar — 1 part Baylor's Portland cement and 1 
part sand, 
^e, 5 months 21 days. 

Weight, 603 pounds = 141.9 pounds per cubic foot. 
Heignt of pier, 93.57 inches. 

Outside dimensions, 10^.89 X10''.99 = 119.68 square inches. 
Core, 6''.37 X 6''.47 = 41.21 square inches. 
Net sectional area, 78.47 square inches. 
Average thickness of joints, ''.IS. 
Gauged length, SO''. 



Appllec 
Totel. 


lloadfl. 


In gauge 


d length. 

Set. 

Inch. 
0. 

0. 

.0001 
.0003 
.0003 
.0005 
.0007 
.0006 
.0008 
.0009 
.0010 

.0010 


Remarks. 


Per Muare 

Pounds. 
100 

160 
20O 
250 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
750 
800 
850 
900 
950 
1,000 

000 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

GOO 
600 

1,600 
1.700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 


Comprps- 
aion. 

Inch. 
0. 

.0004 
.0008 
.0012 
.0019 
.0025 
.0032 
.0039 
.0044 
.0049 
.0050 

.0057 

.0062 
.0009 
.0076 
.0082 
.0088 
.0094 
.0099 
.0105 

.0067 
.0066 

.0120 
.0133 
.0145 
.0160 
.0174 

.0079 
.0079 

.0191 
.0206 
.0220 
.0235 
.0250 

.0095 
.0095 

.0270 
.0283 


Poundt. 

7,847 

11,771 
15,094 
19,618 
23,541 
•27,465 
31,388 
35,312 
39,235 
43,159 
47,082 


Initial load. Ix>a(le(l with 5,UU) pounds liefore 
testing. 

E C100-«00)>-5,435,000 pounds per square Inch. 

K ((iOO-1,000) -4,«i51 ,000 pounds per square inch. 
Snapping sounds. 

! 

E (1,000-2,000) -3,906,000 pounds per square ' 
incn. 

i 


61,006 
54,927 
58,853 
62,776 
66,700 
70,623 
74,547 
78,470 












.0016 

.0016 
.0016 




86,317 
94.164 
102,011 
109,858 
117,706 








.0024 

.0024 
.0023 




125,552 
133.399 
141,246 
149,003 
156,940 








.0033 

.0033 
.0031 




164,787 
172,634 
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BBIOK P1BB8. 

No. 1819— Continued. 



AppUed loads. 


In gauged length. 


1 

Remarks. 


Total. 


Per square 


•Compres- ' q_^ 
sion. 1 **^- 


Poundt. 
180,481 
188,328 
196,176 


Poundt. 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,538 


Inch, 
.0206 


Inch. 


E (2.000-3,000) -3.546,000 pounds per square 

UlUmate strength. 

J 


.0314 
.0830 

.0112 
.0112 

.0353 
.0870 
.0387 
.0410 
.0432 

.0146 
.0145 




.0047 

.0047 
.0047 




204,022 
211,860 
210,716 
227.563 
235,410 








.0073 
.0072 




277,600 







Brick partially crushed in two courses near middle of height. 
Oi)ened longitudinal cracks, one of which extended nearly the full 
height of the pier. 
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No. 1830. 



12' FACE BRICK PIER. 

Light cream colored face brick, wire-cut on bed surfaces. 
Built of 36 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 
Age, 2 months 16 days. 

'V^ight, 1,001 pounds =134.9 pounds per cubic foot. 
Hei^t of pier, 95.25 inches. 

Outside dimensions, 12^^.43 X 12^^.44 = 154.63 square inches. 
Core, 4''.45X4''.50 = 20.03 square inches. 
Net sectional area, 134.60 square inches. 
Average thickness of joints, '^.32. 
Gauged length, 50^^. 



Applied 


loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compn^- 
sion. 

Inch. 
0. 

.0005 
.0007 
.0010 
.0014 
.0019 
.0024 
.0027 
.0031 
.0038 
.0041 

.0041 

.0047 
.0051 
.0055 
.0060 
.0065 
.0070 
.0075 

.oaso 

.0044 
.0045 

.0090 
.00»8 
.0109 
.0119 
.0129 

.0049 
.0050 

.0140 
.0150 
.Oltil 
.0175 
.0188 

.005t> 
.0056 

.0201 
.0214 
.0227 
.0240 
.0251 


Set. 

Inch. 
0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 
.0001 
.0002 
.0002 

.0002 


Pounda. 
13.460 

20,190 
26.920 
33,660 
40,380 
47.110 
53,840 
60,570 
67,300 
74,030 
80,700 


Pounds. 

100 

160 
200 
260 
300 
350 
400 
450 
600 
550 
600 

600 

660 
700 
760 
800 
850 
900 
960 
1.000 

600 
600 

1,100 
1,200 
1.300 
1.400 , 
1,500 

600 
600 

1.600 
1,700 
1.800 
1.900 
2,000 

600 
600 

2,100 
2.200 
2,300 
2,400 
2,500 


Initial load. Loaded with 8.000 pounds hetore 
testing. 

E (ino-cmO) ==6.410.000 pounds per square inch. 

E (Ono- 1,000) =5. 405.000 pounds per square inch. 
Snapping sounds. 

E (l,00O-2,000)=4.950.000 pounds per square 
inch. 


87.490 
94,220 
100,060 
107.680 
114, 410 
121,140 
127,870 
134,600 














.0004 

.0004 
.0004 




148,060 
161,620 
174.980 
188,440 
201,900 






.0007 

.0007 
.0007 




215.360 
228,820 
242.280 
2a5,740 
209,200 








.0011 

.0011 
.OCIO 




282,660 
296,120 
309,680 
323,040 
336,600 








.0018 


1 
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BBICK PIERS. 

No. 1830— Continued. 



Applied loads. In gauged length. 


1 


Total. 


Per square 
incb. 


Compres- 
sion. 


Set. 


Remarks. 


Poundit. 


Pounds, 
600 
600 

600 
1,000 
1.500 
2,000 
1,500 
1,000 

600 

3,217 


Inch. 
.0065 
.0065 

.0065 
.0104 
.0155 
.0206 
.0159 
.0110 
.0070 


Inch. 
.0017 
.0017 












































.0010 




433,000 


ITltimate strength. 









Opened longitudinal cracks along upper half of the pier. 



BRICK PIERS. 

No. 1833. 



12" FACE BRICK PIER. 



815 



Light cream colored face brick^ wire*cut on bed surfaces, same as 
iised in piers Nos. 1830, 1831, and 1832. 

Built of 37 courses of brick, laid flatwise. Joints broken every six 
courses. Hollow core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 2 months 21 days. 

Yi^ight, 1,007 poimds = 135.5 pounds per cubic foot. 

Hei^t of pier, 95.65 inches. 

Outside dimensions, 12''.47X12''.48 = 154.38 square inches. 

Core, 4''.47X 4*^.52 = 20.20 square inches. 

Net sectional area, 134.18 square inches. 

Average thickness of joints, .25. 

Gauged length, 50*^. 



Applies 
Total. 


i loads. 

Per aquare 
incki. 

Pound*. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
GOO 

GOO 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
GOO 
1,100 
1,200 
1,300 
1,400 
1,500 

600 
GOO 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
GOO 

2,100 
2,200 
2,300 
2,400 
2,500 

600 

eoo 

3,451 


Ingaugi- 

Compres- 
sion. 


<i length. 

Inch. 
0. 


Remarks. 

Initial load. Sp(>cial load of 94.000 pounds ap- 
pli(>d l>eforD ti>sting. 

E (100-(i00)- 5, 102.000 pounds per square inch. 

Snapping sounds. E (600-1 ,000) - 6,250,000 
pounds per square inch. 

E (1.00O-2.000)-5.2fi3.000 pounds per square 
inch. 

No cracks visible in the brickwork at this time. 
Ultimate strength. 


Pounds. 
13,418 
20,127 
26,836 
33,545 
40,254 
46,963 
53,672 
€0,381 
67.090 
73,790 
80,506 


Inch. 
0. 

.0007 
.0013 
.0020 
.0025 
.0030 
.0035 
.0040 
.0044 
.0048 
.0052 

.0051 

.0054 
.0058 
.0064 
.0068 
.0071 
.0076 
.0080 
.0085 

.0055 
.0056 

.0096 
.0106 
.0114 
,0124 
.0136 

.0050 
.0059 

.0146 
.OIGO 
.0173 
.0185 
.0195 

.0070 
.0070 

.0214 
.0225 
.0238 
.0251 
.0264 

.0083 
.0083 



















.ooa3 

.0003 


87,217 
93,926 
100,635 
107,344 
114,063 
120,762 
127,471 
134.180 














.0004 

.0005 
.0006 




147,508 
161,016 
174,434 
187,852 
201,270 








.0011 

.0011 
.0011 




214,68a 
228,106 
241,524 
254,942 
268,360 








.0019 

.0018 
0019 




281.778 
295,196 
308,()14 
322,032 
335,450 








.0028 
.0027 
.0028 




463,000 





Opened longitudinal cracks along middle of height of pier. 
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BRICK PIERS. 



No. 1832. 

11" FACE BRICK PIER. 

Light cream colored face brick, wire-cut on bed surfaces, same as 
used in piers Nos. 1830 and 1831. 

Built of 23 courses of brick, laid on edge. Joints broken every 
course. Hollow core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 2 months 21 days. 

Weight, 609 pounds =138.4 poimds per cubic foot. 

Height of pier, 96.65 inches. 

Outside dimensions, 10''.80X10''.87 = 117.40 square inches. 

Core, 6''.19X6''.26 = 38.75 square inches. 

Net sectional area, 78.65 square inches. 

Average thickness of joints, ^^.28. 

Gauged length, 50''. 



Applied lnii(l!4. 



Poundn. 

7.865 

11,798 
15,730 
19.663 
23,595 
27.528 
31.460 
35, ."193 
39.325 
43,258 
47,190 



51.123 

5."i.a')5 

58.988 
62.920 
66. K'hi 
70.78.'^ 
74.718 
78,6.')0 



86.515 
94.380 
102.245 
110.110 
117,975 



125.840 
133. 705 
UlJuO 
149,435 
157,300 



165, 165 
173,030 
iaO,8ft5 
188,760 
196,625 



Pounds. 
100 

1.50 
200 
2.50 
300 
:J50 
400 
450 
.500 
550 
fiOO 



650 
700 
750 
800 
S.'K) 
900 
9.')0 
1.000 

600 
600 

1.100 
1.200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1.900 
2,000 

600 
600 

2.100 
2,200 
2,300 
2,400 
2,500 



In gauged length. 


Remarks. 


Compres- 
sion. 


fka. 


Inch. 
0. 

.0004 
.0006 
.0010 
.0015 
.0019 
.002.3 
.0027 

.oo:n 

.003,5 
.0040 

.0040 

.0044 


Inih. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 

.0003 


I n i tial load . I Amdei 1 with 6.000 poimds before 
testing. 

E( 100-600) -6..579.000 poimds per square Inch. 


.0048 






. 00.'>4 






.00.'»8 






.00<)4 






.0067 






.0073 






.0078 

.0045 
.0045 

.0068 


.0007 

.0006 
.0007 


l':(6OO-I,000) -6,061,000 poimda per square inch. 






.0097 






.0119 






.01*28 

.0055 
.0055 

.0143 


.0011 

.0013 
.0015 


.01.52 






.0163 




Snapping sounds. 


.0175 




.0187 

.0068 
.0067 

.0200 


.0024 

.0024 
.0024 


E( 1 .000-2,000) -> 5,435,000 pounds per aquare inch. 

1 


.0225 




.0230 




.0242 




.0254 


.0036 
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Ap]>Ued loads. 




Remarks. 


' TouL '•-^r" 


Comp».- g,,. 


1 Pounds. 


Pounds. 
600 
600 


Inch. Inch. 
.0061 .0036 






.0061 .0036 1 


204,490 


2.600 
2,700 
2,800 
2,900 
3,000 

GOO 


.0274 




212,355 


,0289 




220,220 


.0307 . . 




228.065 


.0319 




235,950 

i 


.0335 .0060 


E (2,000-3,000) -3,788,000 pounds ixjr square 
inch. 




• 600 .oioft .00^ 1 


1 363,500 


4,622 


• 


Ultimate strength. 











Opened longitudinal cracks along middle of height of pier. 
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BBIGK PIEB8. 



No. 1831. 



11' FACE BRICK PIER. 



Light cream colored face brick, wire-cut on bed surfaces, same as 
in pier No. 1830. 

Built of 23 courses of brick, laid on edge. Joints broken every 3 
courses. Hollow core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 2 months 16 days. 

Weight, 607 poimds= 144.9 poimds per cubic foot. 

Hei^t of pier, 96.10 inches. 

Outside dimensions, 10^^.75X10^.75 = 115.56 square inches. 

Core, 6''.29 X 6''.39 = 40.19 square inches. 

Net sectional area, 75.37 square inches. 

Average thickness of joints, ''.IS. 

Gauged length, 50^^. 



Applied loads. 



In gauged length. 



Total. 



Powtds. 
7,637 

11,306 
15,074 
18,843 
22,611 
26,380 
30,148 
33,917 
37,685 
41,454 
45,222 



48,001 
52,750 
56,528 
60,206 
64,065 
67,833 
71,602 
75,370 



Per sooare 
inch. 



82,907 
90,444 
07,961 
105,518 
113,055 



120,502 
128,129 
135,666 
143,203 
150,740 



158,277 
165,814 
173,351 
180.888 
188,425 



Pound*. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



Compres- 
sion. 



Set. 



Inch. 
0. 

.0002 
.0007 
.0010 
.0014 
.0018 
.0023 
.0027 
.0031 
.0035 
.0040 

.0040 

.0044 
.0048 
.0051 
.0056 
.0060 
.0065 
.0060 
.0073 

.0043 
.0043 

.0063 
.0091 
.0100 
.0110 
.0119 

.0050 
.0050 

.0128 
.0139 
.0148 
.0159 
.0170 

.0ft58 
.0059 

.0183 
.0193 
.0205 
.0217 
.0227 



Inch. 
0. 

0. 

0. 

0. 

0. 
.0003 
.0004 
.0004 
.0004 

.ooa5 

.0005 
.0005 



.0009 



.0009 
.0009 



.0014 



.0014 
.0014 



.0020 



.0021 
.0022 



.0029 



Remarks. 



Initial load. Loaded with 6,500 pounds before 
testing. 



E (100-ti(N))«'7.143,000 pounds per square inch. 



E ((iOQ-1 ,000) -6,897,000 pounds per square inch. 



Snapping sounds. 



E (l.OOQ-2,000) -5314,000 pounds per square 
inch. 
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Applied loads. 


In gauged length. 


Remailcs. 


Total. 


Far square 


Compres- 
sion. 


Set. 


Pounds. 


Poundt. 

600 
600 

600 
1,000 
1,500 
2,000 
1,500 
1,000 

600 

5,0S5 


Inch. 

.0060 
.0060 

.0060 
.0101 
.0142 
0186 
.0146 
.0106 
.0073 


Inch. 
.0028 


Ultimate strength. 





























.0030 


381,000 







Pier failed by the development of longitudinal cracks and the 
crushing of individual bricks. During the later stages of the test 
snapping sounds increased in frequency as the cracks in the bricks 
developed; finally the pier burst explosively into a large number 
of fragments. 
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BRICK PIERS. 



No. 1823. 



11" .5 SAND-STRUCK BRICK PIER. 

Sand-struck brick. One side paneled ; other side wire-cut. 

Material received from Stiles & Hart Co., North Haven, Conn. 

Built of 38 courses of brick, with solid core. Bricks used in core 
were laid on end. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 3 months 10 days. 

Weight, 962 pounds = 128.6 pounds per cubic foot. 

Hei^t of pier, 95.65 inches. 

Sectional area, ll''.60x 11^^.65= 135.14 square inches. 

Average thickness of joints, ''.30. 

Gauged length, 50''. 



Applioc 


1 loads. 

Per square 
incb. 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

eoo 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1.200 
1.300 
1,400 
1,500 

flOO 
600 

1,600 
1.700 
1,800 
1.900 
2.000 

600 
600 

2,100 
2,200 
2.300 
2,400 
2,500 


In gauged length. 


1 


Total. 


Comproa- 
sion. 

Inch. 
0. 

.0006 

.0019 
.0029 
.0039 
.0050 
.0060 
.0071 
.0081 
.0091 
.0102 

.0104 

.0115 
.0127 
.0138 
.0149 
.0161 
.0173 
.0186 
.0196 

.0113 
.0113 

.0223 
.0247 
.0270 
.0294 
.0316 

.0124 
.0124 

.0341 

.0390 
.0416 
.0444 

.0140 
.0140 

.0477 
.0500 
.0524 
.0550 
.0576 


Set. 

Inch. 
0. 

0. 

0. 
.0001 
.0004 
.0005 
.0005 
.0005 
.0006 
.0007 
.0009 

.0006 


Remarks. 


Pounds. 
13,514 

20,271 
27,028 
33,785 
40,542 
47,299 
54,056 
60,813 
67,570 
74,327 
1 81,084 


Initial load. Loaded with 9,000 pounds bclore 
testing. 

E (10(^600) -2,688,000 pounds per square inch. 


87.841 




94,596 

101, aw 

108, 112 
114,869 
121,626 
128,383 
135, 140 


























.0015 

.0015 
.0015 


E (600-1,000) " 2,222,000 pounds per square inch. 




1 


148. «54 
162, 168 
175.682 
189,196 
202,710 


1 




1 








1 


.0022 

.0022 
.0022 


' 






216,224 
229.738 
243.252 
256,766 
270,280 
















.0032 

.0033 
.0032 


E (1.000-2,000) -2,183,000 pounds per square 
inch. 

1 






283,794 
297,308 
310,822 
324,336 
337,850 


Snappins sounds. 




snapping -oun ^ 




j 






.0045 


^ 
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No. 1823— Continued. 



Applied loads. 


In gauged length. 


Ramarks. 


ToUL 


Persouare 


Compres- 
alon. 


Set. 


Poundt. 


Ptmndt, 

600 
600 

2,600 
2.700 
2,800 
2,900 
3,000 

600 
600 

3,433 


Inch. ; Inch. 
.0150 .0044 


E (2.000^,000) -2»008,000 pounds per square 
Ultimate strength. 




.0150 

.0610 
.0638 
.0669 


.0044 


351,364 
364.878 
378,392 
391,906 
406,420 






.0698 





.0725 

.0184 
.0183 


.0064 

.0063 
.0063 




464,000 







Pier failed along middle of height and in upper half. Opened longi- 
tudinal cracks. 
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No. 1824. 

11'.6 SAND-STRUCK BRICK PIBR. 

Sand-struck brick, same as used in pier No. 1823. 

Material received from Stiles & Hart Co., North Haven, Conn. 

Built of 38 courses of brick, with solid core. Core filled with half- 
brick. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 part 
sand. 

A^e, 3 months 9 days. 

Weight, 965 poimds = 127.6 pounds per cubic foot. 

Heimt of pier, 96.55 inches. 

Sectional area, ir.56 XI 1^.70 = 135.25 square inches. 

Average thickness of joints, '^.28 

Gauged length, 50^^. 



Applied loads. 


In gauged length. 




Total. 


Per square 
Inch. 


Comprea- 
sion. 

Inch. 
0. 

.0009 
.0020 
.0031 
.0042 
.0056 
.0068 


Set. 


RemarkB. 1 

* 


Pounds. 
13,625 

20,288 
27,050 
33,813 
40,575 
47,338 
64,100 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
100 

450 
500 
660 
600 

600 

650 
700 
760 
800 
860 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1.700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2.200 
2,300 
2,400 


Inch. 
0. 

0. 

.0001 
.0004 
.0004 
.0007 
.0009 
.0012 

.0014 
.0016 
.0017 
.0018 

.0020 


Initial load. Loaded with 10, 000 pounds before ' 
testing. 

i 

Apparent set after resting under initial load 16 
hours. 

E (100-600) -2,450,000 pounds per aquaie inch. 
£(60O-l,000)-2,020,000 pounds per sqoars inch. , 

E(l,000-2.000) -1.923,000 pounds per square 
inch. 


60,863 
67,625 
74,388 
81,150 


.0083 
.0006 
.0106 
.0120 

.0121 

.0136 
.0147 
.0161 
.0175 
.0189 
.0203 
.0217 
.0231 

.0138 
.0139 

.0260 
.0289 
.0315 
.0340 
.0370 

.0165 
.0164 

.0402 
.0431 
.0461 
.0403 
.0525 

.0193 
.0193 

.0564 
.0580 
.0620 
.0650 


87,913 
94,676 
101,438 
108,200 
114,963 
121,726 
128,488 
136,250 














.0030 

.0030 
.0030 


148,775 
162,300 
175,82.5 
180,350 
202,875 


:::::;: 






.0045 

.045 
.0044 




216.400 
229,925 
243,450 
266,975 
270.500 








.0064 

.0063 
.0063 




284.025 
297,550 
311,075 
324,600 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per BQuare 
inch. 


Compres- 
sion. 


Set. 


PwfuU. 
338,125 


Pounds. 
2,050 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 


Inch. 
.0685 

.0227 
.0227 

.0731 
.0766 


Inch. 
.0088 

.0087 
.0087 


• 




351,650 
365.175 
378,700 
392,225 
405,750 




.0796 
.0832 
.0866 

.0273 










.0120 

01 1R 


E(2,000-3,000)-l,7.'>4,000 pounds per square 
Inch. 




600 


.0271 .0017 1 


443,800 


3,281 




Ultimate strength. 







Pier failed along middle of its height. Opened longitudinal cracks, 
partially crushing the brick in several of the courses. 
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BRICK PIEBS. 



No. 182S. 



11'.5 SAND-STRUCK BRICK PIER. 



Red; sand-struck brick, same as used in piers Nos. 1823 and 1824. 

Material received from The Stiles & Hart Co., North Haven, Conn. 

Built of 38 courses of brick, with solid core. Joints broken ever}' 
6 courses; 4 sections have 6 courses, 2 have 7. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 part 
sand. 

Age, 3 months 10 days. 

Weight, 970 pounds = 127.8 pounds per cubic foot. 

Hei^t of pier, 96.50 inches. 

Sectional area, ll''.64Xll''.67 = 135.84 square inches. 

Average thickness of joints, ^^.26. 

Gauged length, 50^". 



Applied loads. 


In gauged length. 


1 
Reznarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
13,584 

20,376 
27,168 
33,960 
40,752 
47,544 
54,336 
61,128 
'67,920 
74,712 
81,504 

88,296 
95,068 
101,880 
108. 672^ 
115,464 
122,256 
129,048 
135,840 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
• 700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2.400 
2,. 500 

flOO 
(iOO 


Inch. 

a 

.0010 
.0023 
.0036 
.0047 
\0060 
.0073 
.0085 
.0096 
.0110 
.0123 

.0123 

.0138 
.0149 
.0163 
.0177 
.0190 
.0205 
.0218 
.0233 

.0140 
.0140 

.0260 
.0285 
.0310 
.0336 
.0366 

.0161 
.0160 

.0395 


Inch. 
0. 

.0001 
.0004 
.0006 
.0008 
.0009 
.0010 
.0012 
.0015 
.0016 
.0018 

.0018 


Initial load. Loaded with 12,000 pounds before 
testing. 

B C100-600)-2,381,000 pounds per sqaare fndi. 

E (600-l,0G0)-2.000,000poundsperaquaieinch. 

Snapping sounds. 

E (l,000-2,000)-;,9e0,000 pounds per square 
inch. 














.0028 

.0028 
.0028 




149,424 
163,006 
176,592 
190,176 
203,760 









.0040 

.0040 
.0040 




217,344 
230,928 
244,512 
258,096 
271,680 


.0424 
.0454 






.0485 
.0514 

.0186 
.0185 

.0550 
.0577 
.0605 
.0635 
.0673 

.0220 





.0055 

.0055 
.0055 




285,264 
298,848 
312,432 
326,016 
339,600 








.0079 
.no7« 




. 0218 - 007H 
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AppU« 
Total. 


1 loads. 


In gauge 


d length. 
Sot. 


Remarks. 


Peraquare 

Inch. 

Poundt. 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 


Compnw- 
■lon. 


Poundt. 

353,184 
366,768 
380,352 
393,930 
407,520 


Inch. 
.0710 
.0742 
.0774 
.0806 
.0843 

.0253 
.0251 


Inch. 


Ultimate strangth. E (2,000-^,000) -1.761.000 
pounds per square inch. 








.0100 

.0096 
.0098 











Pier failed upon reapplication of 400,000 pounds total load after 
observations under loads of 600 pounds per square inch were made. 
Opened longitudinal cracks along middle of height. 
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BRICK P1KR8. 



No. 1821. 



12" COMMON BRICK PIER. 



Common red, sand-struck brick. 

Materials received from I. L. Stiles & Son Brick Company, North 
Haven, Conn. 

Built of 37 courses of brick, with solid core. 

Laid in cement mortar — 1 part Saylor 's Portland cement and 1 part 
sand. 

Age, 3 months. 

Weight, 920 poimds = 112.6 poimds per cubic foot. 

Height of pier, 96.40 inches. 

Sectional area, 12''.09 X 12''.11 = 146.41 square inches. 

Average thickness of joints, ^.36. 

Gauged length, 50^. 



Applied loadB. 


In gauged length. 




Total. 


Per square 
lock. 


Compres- 
sion. 


Set. 


Remarks. 


Pound*. 
14,641 

21,962 
29,282 
36,608 
43,923 
51,244 
58,664 
65.885 
73,205 
80,526 
87,846 


Pounds. 
100 

150 
200 
250 
300 
a50 
400 
450 
600 
660 
GOO 

600 

650 
700 
760 
800 
860 
900 
960 
1,000 

600 
600 

1,100 
1,200 
1.300 
1,400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,869 


Inch. 
0. 

.0011 
.0023 
.0034 
.0047 
.0069 
.0071 
.0063 
.0096 
.0107 
.0120 

.0120 

.0132 
.0144 
.0166 
.0170 
.0183 
.0196 
.0206 
.0222 

.0128 
.0130 

.0246 
.0271 
.0295 
.0320 
.0345 

.0143 
.0143 

.0873 
.0400 
.0430 
.0468 
.048.5 

.0157 
.0166 

.0520 
.0640 


Inch. 
0. 

.0001 
.0003 
.0004 
.0006 
.0009 
.0009 
0010 
.0012 
.0013 
.0013 

.0014 


Initial load. Loaded with 10,000 pounds 
before testing. 

E (100-600) -2,336,000 pounds per square Inch. 


95,167 
102,487 
109,806 
117,128 
124,449 
131,769 
139,090 
146,410 








1 








E (G00-l,000)-2,174,000 pounds per squaniudi. 
Snapping sounds. 




.0023 

.0021 
.0021 




161,061 
175,692 
190,333 
204.974 
219,615 








.0080 

.0030 
.0030 




234,256 
248.897 
263,638 
278, 179 
292,820 










.0043 

.0040 
.0041 


E (1,000-2,000) -2,068,000 pounds per square ' 
incn. 




1 


307,461 
322,102 
420,000 


i 


.6048 


Ultimate strength. 









Brick flaked off in course near middle of height of pier. Longitu- 
dinal cracks developed. 
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No. 1828. 



12" SAND-STRUCK BRICK PIER. 



Sand-struck brick, same as used in pier No. 1821. 

Material received from I. L. Stiles & Son Brick Company, North 
Haven, Conn. 

Built of 37 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Savior's Portland cement and 1 part 
sand. 

Age, 3 months 4 days. 

Weight, 746 pounds = 113.4 pounds per cubic foot. 

Height of pier, 95.85 inches. ^ 

Outside dimensions, 12''X 12".02 = 144.24 square inches. 

Core, 5^^.03 X5''.08 = 25.55 square inches. 

Net sectional area, 118.69 square inches. 

Average thickness of joints, ^^.38. 

Gauged length, 50^^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per squarB 


Comprea- 
sion. 

Inch. 
0. 

.0011 
.0026 
.0040 
.0055 
.0070 
.0085 
.0100 
.0114 
.0130 
.0145 

.0146 

.0161 
.0178 
.0194 
.0210 
.0224 
.0242 
.0258 
.02-/3 

.0159 
.01(10 

.0303 
.0335 
.0367 
.0400 
.0436 

.0181 
.0180 

.0474 
.0508 
.0543 
.0578 
.0610 

.0006 
.0206 


Set. 

Inch. 
0. 

0, 
.0001 
.0004 
.0006 
.0007 
.0009 
.0010 
.0010 
.0012 
.0013 

.0013 


Powad9. 
11,860 

17,804 
23,738 
20.673 
35,607 
41,542 
47,476 
53,411 
50,345 
65,280 
71,214 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,578 


Initial load. Ix>aded with 6.000 pounds before i 
testing. I 

1 
E (100-600)— 1.894.000 pounds per square Inch. 


77,149 
83,083 
80,018 
94,952 
100,880 
106,821 
112,756 
118,690 


























1 


.0021 

.0021 
.0021 


E (600-1 ,000) - 1.667.000 pounds per square inch. 
Snapping sounds. 




1 


130,550 
142,428 
1H207 
166,166 
178,035 










* 
E (1.000-2.000) -1,613,000 pounds per square inch. 

Ultimate strength. 




.0031 

.0083 
.0033 




180,904 
201,773 
213,642 
225,511 
237,380 








.0048 

.0046 
.0046 




306,000 







Pier failed by opening longitudinal cracks, bricks in courses at 
middle of height crushing. 
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No. 1829. 



12^' SAND-STRUCK BRICK PIER. 



Sand-^truck brick. 

Matenal received from I. L. Stiles & Son Brick Company, North 
Haven, Conn. 

Built of 38 courses of brick, with solid core. Joints broken every 
six courses. 

Laid in lime mortar — 1 part lime and 3 parts sand. 

A^e, 3 months 4 days. 

'Weight, 837 poimds = 104.1 pounds per cubic foot. 

Height of pfer, 96.60 inches. 

Sectional area, 11''.94X12''.06 = 143.88 square inches. 

Average thickness of joints, ^.28. 

Gauged length, SO''. 





Applied loads. 


In gauged length. 


1 

Remarks. 




Total. 


Per square 
inck. 


Compres- 
-sion. 


Set. 


i 


► Pound*. 
14,388 

21,582 
28,776 
35,970 
43,164 
50,358 
57,552 
H746 
71,940 
105,000 


Pound*. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
730 


Inch. 
0. 

.0185 
.0460 
.0710 
.1000 
.12^8 
.1652 
.1860 
.2275 


Inch. 
0. 

.0159 
.0399 
.0616 
.0870 
.1110 
.1457 
.1615 
.2010 


Initial load. Loaded with 6.000 pounds before 
testing. 

Snapi^ng sounds. 
Ultimate strength. 









Opened longitudinal cracks, which finally extended nearly the fuD 
heignt of the pier. These cracks began to develop during the early 
stages of the test, and were visible when the pier was loaded with 
400 pounds per square inch. They increased rapidly in extent as 
the ultimate strength of the pier was reached. 
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No. 1760. 



Bricks laid on edge. 



12* PAVING BRICK PIER. 

Paying bricks branded **Johnsonburg, Pa." 

Built of 24 courses of brick, with hollow core 

Laid in neat Savior's Portland cement. 

^e, 4 days 18 hours. 

Weight, 967 pounds = 143.7 pounds per cubic foot. 

Height of pier, 97.95 inches. 

Outside dimensions, 12''.76X12''.67 = 161.67 square inches. 

Core, 6''.50X6''.60 = 42.90 square inches. 

Net sectional area, 118.77 square inches. 

Close end joints. 

Gauged length, 50'^. 



Applied loads. 




Remarks. 










Total. 


Per square 


Compres- 
sion. 


Set. 
Inch. 




Pounds. 


Pounds. 


Inch. 




n,877 


100 


0. 


0. 


Initial load. Loaded with lOJOOO pounds be- 
fore testing. 


17,816 


150 


.0008 


-.0002 




23,754 


200 


.0016 


.0005 




29,fi83 


250 


.0023 


.0008 




35,631 


300 


.0030 


.0009 




41,570 


350 


.0030 


.0012 




47,506 


400 


.0046 


.0014 




53,447 


450 


.0055 


.0016 




50,385 


500 


.0064 


.0018 




65,324 


650 


.0073 


.0010 . 




71,282 


600 


.0082 


.0020 


£ (100-«00) -4,032.000 pounds per square Inch. 




600 


.0081 


.0020 




77,201 


650 


.0090 


.0021 




83,130 


700 


.0008 


.0023 




80,078 


750 


.0106 


.0026 




»5,016 


800 


.0116 


.0028 




100,055 


850 


.0124 


.0029 


Test interrupted 30 minutes. Sudden lowering 
of temperature of room. 


106,898 


900 


.0126 


.0026 




112,832 


050 


.0137 


.0028 




118,770 


1,000 


.0146 


.0030 


E (fiOO-1,000) -3.704,000 pounds per square Inch. 




600 


.0100 


.0030 






600 


.0102 


.0031 




130,647 


1,100 


.0164 


.0035 




, 142,624 


1,200 


.0180 


.0038 




154,401 


1,300 


.0198 


.0041 




166,278 


*'!S 


.0220 


.0048 


Snapping sound. 


178,165 


1,500 


.0240 


.0050 






600 
600 

1,600 


.0129 
.0129 

.02,'iR 


.0048 
.0048 

.0065 




.'.'/.'.'..'.'.'.'.. 


100,032 


201,000 


1,700 


.0282 


.0063 




213,786 


1,800 


.0310 


.0075 




225,663 


1,900 


.0329 


.0080 




, 237,640 

1 


2,000 


.0350 


.0086 


E (1.000-2,0001 «3.381, 000 pounds per square 
inch. 




600 


.0178 


.0088 






600 
2,100 


.0177 
.0373 


.0087 
.0096 




240,417 


261,204 


2,200 


.0394 


.0103 




273,171 


2,300 


.0434 


.0126 




285,048 


2,400 


.0457 


.0135 




296,925 


2,500 


.0484 


.0146 






600 
600 


.0245 
.0245 


.0145 
.0145 
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AppUed loads. 


In gauged length. 


Total. 


Per square 
inch. 

Pounds. 


Compres- 
sion. 


Set. 


Pounds. 


Inch. 


Inch. 




100 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

4,218 




.0148 


306,802 
320,679 
332,556 
344,433 
356,310 


.0487 
,0508 
.0528 
.0547 
.0560 

.0276 
.0273 

.0503 
.0620 
.0646 
.0679 
.Of 58 

.0388 
.0387 


.0152 
.0157 
.0160 
.01()3 
.0171 

.0171 




.0171 


368,187 
, 380,064 
391,941 
408,818 
415,695 


.0180 
.0188 
.0200 
.0213 
.0870 

.0270 
.0270 




501,000 







Remarks. 



Rested under '20,000 pounds 16 hours. 



E (2,000-3.000) -3.731 .000 pounds per square 
inch. 



Crack in course near iniddls of height of pier. 



Ultimate strength. 



Opened longitudinal cracks. 
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No. 1761. 

IS" PA VINO BRICIS PIER. 

Paving bricks branded '^Johnsonburg, Pa." 

Pier built of the lighter colored bricl^ of this lot. 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

^e, 7 days. 

"Slight, 973 pounds = 144.8 pounds per cubic foot. 

Height of pier, 97 inches. 

Outside dimensions, 12''.75X 12^^.80 = 163.20 square inches. 

Core, 6^50X6^70 = 43.55 square inches. 

Net sectional area, 119.65 square inches. 

Close end joints. 

Gauged length, 50*. 



Applied loads. 


In gauged length. 












Remark!. 


Total. 


Per Muare 
Inch. 


Compres- 
alon. 


Set. 




Pound*. 


Pounds. 


Inch. 


Inch. 




11,965 


100 


0. 


0. 


Initial load. Loaded with 8,000 pounds before 
testing. 


17,948 


150 


.0006 


.0003 




23,990 


200 


.0015 


. 0005 




29,913 


250 


.0022 


.000/ 




35;885 


300 


.0028 


.0008 




41,878 


350 


.0035 


.0006 




47,8r» 


400 


.0042 


.0009 




53,843 


450 


.0049 


.0010 




59,825 


500 


.0055 


.0011 




65,806 


550 


.0063 


.0012 




71,790 


600 


.0072 


.0013 


E (100-600) -4,237,000 pounds per square inch. 




600 
650 


.0071 
.0078 


.0013 
.0015 




77,773 


83,756 


700 


.0085 


.0018 




89,738 


760 


.0092 


.0019 




96,720 


800 


.0090 


.0020 




101,703 


850 


.0106 


.0020 




107,685 


900 


.0114 


.0021 




113,668 


9S0 


.0123 


.0023 




119,650 


1,000 


.0129 


.0025 


E (ra>-l ,000) « 4,444,000 pounds per square inch. 




600 
600 

1,100 


.0086 
.0065 

.0143 


.0025 
.0025 

.0026 






131,615 


143,580 


1,200 


.0158 


.0028 




155,545 


1,300 


.0172 


.0030 




167,510 


1,400 


.0187 


.0032 




179,475 


1,500 


.0201 


.0034 






600 
600 

1,600 


.0101 
.0100 

.0217 


.0035 
.0083 

.0087 






191,440 


208,406 


1,700 


.0234 


.0038 




215,370 


1,800 


.0248 


.0040 




227.335 


1,900 


.0264 


.0042 




239,300 


2,000 


.0280 


.0045 


E (l,000-2,000)»3317,000pounds per square inch. 




600 
600 

2,100 


.0120 
.0120 

.0294 


.0045 
.0045 

.0047 






251,265 


263,230 


2,200 


.0310 


.0048 




276,106 


2,300 


.0327 


.0050 




287,160 


2,400 


.0344 


.0054 




290,125 


2,500 


.0361 


.0068 


Snapping soonda. Be«ted under initial load 30 

minutes. 




000 
600 


M4M 

.oias 


.oavt 
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Applied loads. 


In gauged length. 




Totol. 


Per square 
ln<%. 


Compres- 
sion. 


Set. 


RemarkB. 


Pounds. 
311,090 
323,055 
335,020 
346,985 
358,950 


Pounds. 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

3,600 
3,700 
3,800 

600 
600 

3,900 
4,000 

600 
600 

5,608 


Inch. 
.03/8 
.0395 
.0411 
.0428 
.0446 

.0165 
.0165 

.0472 
.0489 
.0504 
.0522 
.0542 

.0197 
.0196 

.0560 
.0578 
.0596 

.0210 
.0210 

.0611 
.0632 

.0221 


Inch. \ 1 
.0059 1 
.0062 
.0066 
.0070 
.0U';2 E (2,000-3,000)-3,597,000poundspersquAteineh. | 

.0074 i 
.0074 




370,915 
382,880 
394,845 
406,810 
418,775 


.0061 
.0084 
.0068 
.0090 
.0095 

.0095 
.0095 

.0006 
.0101 
.0104 

.0104 
.0104 

.0111 
.0109 

.0109 
.0110 


Crack in ninth course from upper coid of piar. 

E (3,000-4,000) -3,356,000 pounds per squMBinctu 
Ultimate strength. 




430,740 
442,705 
454,670 




466,635 
478,600 




671,000 







Ker burst suddenly into fragments when the maximum load was 
reached. The fragments consisted of half-bricks and smaller pieces. 



BBIOK PIEB8. 
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No. 1767. 

12* PAVING BRICK PIER. 

Paving bricks branded "Johnsonburg, Pa." 

Pier built of the darkest colored bricKs of this lot. 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

Age, 1 month 8 days. 

Weight, 976 pounds = 145.2 pounds per cubic foot. 

Hei^t of pier, 98.25 inches. 

Outside dimensions, 12''.76X 12^73 = 162.43 square inches. 

Core, 6'.60X 6^70 = 44.22 square inches. 

Net sectional area, 118.21 square inches. 

Gauged length, 50''. 



Applied loads. 



In gauged length. 



Total. 



Pounds. 

11,821 



76,837 
82.747 
88,«58 
94,568 
100,479 
106,389 
112.300 
118,210 



130,031 
141,853 
153.673 
165,494 
177,315 



189,136 
200,957 
212,778 
224,509 
236,420 



248,241 
260,062 
271,883 
283,704 
295,535 



307,346 



Per iquare 
inch. 



17,732 


150 


23,642 


200 


29,553 


29) 


35,463 


300 


41,374 


350 


47,284 


400 


53,195 


450 


59,105 


500 


65,016 


550 


70,986 


600 



Pound*. 
100 



600 

650 
700 
750 
800 

aw 

900 

950 

1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 

600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 



Compres- 
flion. 



Inch. 
0. 

.0009 
.0016 
.0024 
.0031 
.0038 
.0046 
.0054 
.0062 
.0068 
.0075 

.0076 

.0063 
.0089 
.0096 
.0105 
.0113 
.0120 
.0127 
.0135 

.0090 
.0090 

.0150 
.0164 
.0180 
.0195 
.0211 

.0104 
.0103 



Set. 



Remarka. 



Inch. 
0. 

.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 

.0011 

.0012 
.0013 
.0014 
.0015 
.0015 
.0015 
.0016 
.0018 

.0018 
.0018 

.0019 
.0019 
.0021 
.0023 
.0024 

.0035 
.0024 



.0229 
.0243 
.0259 
.0276 
.0290 



.0120 
.0120 

.0312 
.0326 
.0343 
.0360 
.0874 

.0134 
.0134 

.9402 



.0034 
.0034 



.0040 



.0040 
.0040 



Initial load. Loaded with 6,000 pounds before 
testing. 



E (100-600) -3,906,000 pounds per square Ineh. 



E (609-1 ,000) -•3,774,000 pounds per square Inch. 



Snapping sound. 



E (1 ,000-2,000) -3,571,000 pounds per square inch. 
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BRICK P1EB8. 



No. 1767— Continued. 



Applied loads. 



In gauged length. 



Total. 



Pounds. 

319.167 
330,988 
342,809 
354,630 



r aqui 
indi. 



Pounds. 
2,700 
2,800 
2,900 
3.000 

600 
600 



Remarks. 



flion. 



Set. 



366.451 
378,272 
390,003 
401,914 
413,736 



425.556 
506,000 



3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

3.600 
4,281 



Inch. Inch. 

.0419 

.0437 

-0450 Crack in eleventh course. 

.0475 .0060 ' £(2.000-3.000) =3,165.000 pounds ptTsquan* inch. 



.0165 
.0165 



.0497 
.0515 
.0532 
.0548 
.0564 

.0181 
.0181 

.0006 



.0060 
.0060 



.0063 



.0069 



.0060 
.0060 



After n-sting under initial load 1 hour. 



Ultimate strength. 



Longitudinal cracks developed, separating the bricks into halves 
and smaller fragments. The Ded joints on the inside of the pier were 
not filled completely. 



BRICK PIERS. 
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No. 1768. 



12* PAVING BRICK PIER. 



Paving bricks branded ^*Johnsonburg, Pa.'' 

Pier built of lighter colored brick than No. 1767. 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor^s Portland cement. 

Age, 1 month 8 davs. 

Weight, 971 pouncls= 143.6 pounds per cubic foot. 

Height of pier, 97.75 inches. 

Outside dimensions, 12'.70X12''.84 = 163.07 square inches. 

Core, 6''.50X 6^.70 = 43.55 square inches. 

Net sectional area, 119.52 square inches. 

Gauged length, 50*. 



Applied loads. 


Total. 


Per square 


Powtds, 


Pounds. 


n,052 


100 


17,928 


150 


23,904 


200 


29.880 


250 


35,856 


300 


41,8.12 


350 


47,8l« 


400 


53,784 


450 


59,760 


500 


65,736 


550 


71,712 


600 


77,f588 


650 


83,664 


700 


89,640 


750 


95.616 


800 


101,502 


850 


107,568 


900 


113,544 


950 


119,520 


1,000 




600 


131,472 


1,100 


143,424 


1,200 


155,376 


1,300 


167,328 


1,400 


179,280 


1,500 




600 


191,232 


1,600 


203,184 


1,700 


215,136 


1,800 


227,088 


1,900 


239,040 


2,000 




600 


250,992 


2,100 


263,944 


2,200 


274,896 


2,300 


286,848 


2,400 


286,800 


2,500 




600 


310,752 


2,600 


322,704 


2,700 


334,656 


2,800 


346,608 


2,900 


356,660 


3,000 




600 


1 





In gauged length. 
ComprB.,-1 8,,. 



Remarks. 



Inch. 
0. 

.0004 
.0010 
.0014 
.0020 
.0025 
.0080 
.0037 
.0042 
.0049 
.0056 

.0062 
.0067 
.0078 
.0079 
.0064 
.0090 
.0097 
.0102 

.0063 

.0118 
.0129 
.0141 
.0153 
.01^ 

.0073 

.0180 

.oigs 

.0204 
.0217 
.0230 

.0063 

.0245 
.0257 
.0269 
.0281 
.0293 

.0091 



Inch. 



.0320 



.0345 
.0357 



.0101 



Initial load. Loaded with 8,000 pounds before, 
testfng. 



.0006 



.0015 
.0014 



.0021 
.0020 



E (lOO-tiOO)— 5,206,000 pounds per square Inch. 



E '(600-1 ,000) -5,126,000 pounds per square inch. 



.0024 I £(l,000-2,000)»4,202,000pound8persquan3inch. 
.0025 ' 



.0029 
.0028 



Crack in fourth course. 

. 0034 E (2,000^,000) -4,274,000 pounds per square inch. 

.0034 
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BRICK PIEBS. 

No. 1768 — Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Total.' ^^^^^^"^ 

1 


Compres- 
sion. 


Set. 


Pounds. 
370,512 
382,464 
394,416 
406,368 
418,320 


Pounds. 
3,100 
3,200 
3,300 
3,400 
9,500 

600 

3,600 
3,700 
3,800 
3,900 
•4,000 

600 

4,100 
4,200 
4,300 
4,400 
4,500 

600 

5,003 


Inch. 
.0368 
.0379 
.0390 
.0404 
.0418 

.0106 

.043.5 
.0449 
.0463 
.0475 
.0489 

.on9 

.0610 
.0526 
.0543 
.0557 
.0570 

.0140 


Inch. 


E (3,000-4,000) »4,000,000pound8 per sqaara inch. 
Ultimate strength. 








.0034 
.0034 


430,272 
442,224 
454,176 
466,128 
478,080 








.0041 
.0041 


490,032 
501,964 
513,936 
525,888 
537,840 








.0060 
*aaan 


598,000 







Opened longitudinal cracks extending nearly from end to end of 
the pier. 






II 






BRICK PItR NO. 1 759. 
AFTER COMPLETION OF TEST. 



BRICK PIERS. 
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No. 1759. 



12" PAVING BRICK PIER. 



Paying bricks branded ''Johnsonburg, Pa." 

Built of 23 courses of brick, with hollow core. Bricks laid on edge. 
Laid in cement mortar — 1 part Saylor's Portland cement and 2 
parts sand. 
Afi;e, 44 hours. 

Weight, 961 pomids = 146.7 pounds per cubic foot. 
Height of pier, 96.50 inches. 

Outside dimensions, 12^^.75X12^80 = 163.20 square inches. 
Core, 6^7 X 6'.85 = 45.90 square inches. 
Net sectional area, 117.30 square inches. 
Wide end joints. 
Gauged length, 50^^. 



AppUed loads. 


In gauged leng^th. ' 


Remarks. 










Total. 


Per square 


Compres- 
. slon. 

Inch. 


Sot. 




Powidt. 


Pounds. 


Inch. 




11,730 


100 


0. 


0. 


Initial load. Loaded with 7,000 pounds be- 
fore testing. 


17,506 


150 


.0028 


.0021 




1 23,460 


200 


.0067 


.0049 




20,325 


250 


.0106 


.0085 




i 35,190 


300 


.0168 


.0130 




' 41,055 


350 


.0211 


.0174 




46,020 


400 


.0265 


.0212 




52,785 


460 


.0320 


.0252 




58,050 


500 


.0377 


.(K«X) 




1 64,515 


550 


.0421 


.0337 




1 70,380 


600 


.0491 


.0390 


E (100-600) » 2,475,000 pounds per square inch. 




eoo 

660 


.0514 
.0548 


.0410 
.0436 




76,245 




, 82,110 


700 


.0593 


.0472 




' 87,975 


750 


.0645 


.0514 




93,840 


800 


.0605 


.0553 




99,705 


850 


.0742 


.0588 




. 105.570 


900 


.0795 


.0630 




111,435 


950 


.0847 


.0670 




117,300 


1,000 


.0896 


.0710 


E (600-1,000)— 2,353,000 pounds per square inch. 


\ 


600 
600 

1,100 


.0832 
.0831 

.0965 


.0714 
.0717 

.0763 






129.030 


140,760 


1,200 


.1051 


.0825 ' 




152,490 


1.300 


.1126 


.0883 


Snapping sound. 


164,220 


1,400 


.1229 


.0962 


Crack in seventh course from bottom. 




600 

600 

1,60^ 


.1159 
.1160 

.1380 


.1024 
.1025 

.1076 






187.680 


199,410 


1,700 


.1450 


.1126 




211,140 


1,800 


.1526 


.1181 




222,870 


1,900 


.1620 


.1256 




234,000 


2,000 


.1740 


.1350 


£ (1.000-2,000)->2.451.000 pounds per square 
inch. 




600 


.1501 


.1352 






600 
200 


.1501 
.1396 


.1357 








400 
600 


.1454 
.1500 












800 


.1543 








1,000 


.1580 











1726S— 08 22 
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BRICK P1EB8. 

No. 1759— Continued. 



Applied loads. 


In gauged length. 


liemarks. 

1 


Total.. ^^fX" 


Compres- 
sion. 

Inch. 
. l.'>54 
.1520 
.1479 
.1417 


Sot. 
Inch. 


PwfuL. 


Pounds. 
800 
tiOO 


1 










400 
200 

2.447 









l.lfU 




287,000 




ntiinato strength. 


1 1 








Cracks gradually developed after the first one appeared, as the 
loads were advanced. At the time the maximum load was reached 
there were two cracks which were continuous, reaching nearly from 
end to end of the pier. Shorter cracks opened generally, more numer- 
ous in the lower half of the pier. 



BRICK PIERS. 



No. 1762. 



12" PAVING BRICK PIER. 
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Paying bricks branded "Shawmut, Pa.'' 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

Affe, 4 hoiurs. 

Weight, 883 pounds = 143.3 pounds per cubic foot. 

Hei^t of pier, 95.05 inches. 

Outside dimensions, 12^^.14 XTi'^.iy^ 147.74 square inches. 

Core, 5''.95X6'' = 35.70 square inches. 

Net sectional area, 112.04 square inches. 

Close end joints. 

Gauged length, SO''. 

This pier was laid up during the forenoon and tested during the 
afternoon of the same day. The time of reaching the maximum load 
was foiu* homrs after the last course of bricks was laid. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Feraqoare 
indi. 


Compree- 
don. 


Set. 




POtMKb. 


POWRdi. 


Inch. 


Inch. 




11,204 


100 


0. 


0. 


Initial load. Loaded with 10.000 pounds be- 


t 








fore testing. 


16.806 


150 


.0049 


.0031 




22,406 


200 


.0121 


.0086 




28.010 


250 


.0197 


.0133 




33,612 


300 


.0264 


.0176 




30,214 


350 


.0320 


.0215 




44,816 


40O 


.0889 


.0259 


Snapping sounds. 


50,418 


460 


.0435 


.0290 


Cracks in first and third courses from upper 
end of pier. 


56,020 


500 


.0483 


.0319 




61,622 


550 


.0544 


.0368 




67,234 


600 


.0608 


.0412 


£ (100-600) -1,276,000 pounds per square inch. 




600 
650 


.0629 
.0665 


.0429 
.0462 




72,820 


78,428 


700 


.0714 


.0486 




84,090 


750 


.0763 


.0520 




80,632 


800 


.0606 


.0553 




95,234 


860 


.0845 


.0578 




100,836 


900 


.0900 


.0622 


E (600-400) - 1.829,000 pounds per square inch. 


236,000 


2,106 






Ultimate strength. 





Pier failed by opening cracks along its height, separating the bricks 
into half-bricks and smaller fragments. A niunber of bricks crushed 
near the middle of the height of the pier on one of the vertical sides 
and at middle of this face, as the pier rested in the testing machine. 
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BBIOK PIURS. 



No. 1763. 



12" PAVING BRICK PIER. 



Paying bricks branded '*Shawmut, Pa." 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

Age, 2 days. 

Weight, 883 pounds = 141.5 pounds per cubic foot. 

Height of pier, 95.55 inches. 

Outside dimensions, 12''.20xr2''.22 = 149.08 square inches. 

Core, 6''X6''.05 = 36.30 square inche^. 

Net sectional area, 112.78 square inches. 

Close end joints. 

Gauged length, 50^^. 



Applied loads. 














Remarks. 


Total. 


Per aqoare 
inch. 


Compree- 
sion. 

Inch. 


Set. 




Pounds. 


Pounds. 


Inch. 




11,278 


100 


0. 


0. 


Initial load. Loaded with 8.000 pounds be- 
fore testing. 


16,917 


150 


.0007 


0. 




22,556 


200 


.0018 


.0004 




28,195 


260 


.0028 


.0006 




33,834 


300 


.0036 


.0009 




39,473 


360 


.0046 


.0012 


' 


45,112 


40O 


.0066 


.0017 




60,750 


450 


.0060 


.0019 




56,390 


600 


.0080 


.0022 




62,020 


560 


.0091 


.0028 




67,668 


600 


.0103 


.0030 


E (100-600) -3.425.000 pounds per square inch. 




600 
660 


.0105 
.0117 


.0031 
.0034 




73,307 




78,946 


700 


.0128 


.0040 




84,586 


760 


.0141 


.0044 




00,224 


800 


.0153 


.0049 




95,863 


850 


.0170 


.0066 




101,602 


900 


.0182 


.0061 


■ 


107,141 


960 


.0197 


.0067 




112,780 


1,000 


.0213 


.0074 


E (600-1 ,000) - 3,030.000 pounds per square Inch. ' 




600 
600 

1,100 


.0161 
..0161 

.0239 


.0075 
.0075 

.0085 


1 




1 


124,058 




136,336 


1,200 


.0273 


.0100 


, 


146,614 


1,300 


.0304 


.0115 




157,802 


1,400 


.0340 


.0134 


Snapping sound. 


169,170 


1,600 


4)371 


.0147 






600 
600 

1,600 


.0246 
.0245 

.0406 


.0146 
.0146 

.0168 






1 


180,448 


1 


191,726 


1,700 


.0450 


.0189 




203,004 


1,800 


.0482 


.0206 




214,282 


1,900 


.0525 


.0229 


Cracks in third, fourth, and fifth courses from 
bottom. 


235,660 


2,000 


.0566 


.0254 


£ (1.000-2,000) -2.800.000 pounds per square 
inch. 




600 
600 

2,100 


.0368 
.0368 

.0600 


.0256 
.0256 

.0270 






296,838 


248,116 


2,200 


.0645 


.0206 




2W;304 


2,300 


.0693 


.0328 




270,672 


2,400 


.0760 


.0371 




281,950 


2,600 


.0613 


.0407 






600 
600 


.0539 
.0635 


.0406 
.0406 
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BAIOK PIERS. 

No. 1763— Continued. 
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! Applied loada. 


In gaugiBd length. 


Remarks. 


Total. 


PersqiiAre 
Inci). 

Pounds. 
2,000 
2,700 
2,800 

3,000 

600 
600 

3,733 


Comprea- o^ 
Bion. ^• 


Fownd*. 
293,228 
- 304,606 
316,784 
327,062 
338,340 


Inch, 
.08W 
.0921 
.0967 
.1010 
.1068 

.0710 
.0710 


Inch. 
.0434 
.0479 
. .0603 
.0529 
.0663 

.0863 
.0563 




E (2,000-3,000) -2,732,000 pounds per square 
Ultimate strength. 







421,000 







Longitudinal cracks opened, extending nearly the height of the pier. 
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BRICK PIERS. 



No. 1764. 



12* PAVING BRICK PIER. 



Paving bricks branded *^Shawmut. Pa.'' 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 
Laid in neat Saylor's Portland cement. 
7 days. 



eight, 907 pounds = 145.6 pounds per cubic foot. 
Hei^t of pier, 95.35 inches. 

Outside dimensions, 12'^.22 X 12''.25 = 149.70 square inches. 
Core, 5^97 X6M5 = 36.72 square inches. 
Net sectional area, 112.98 square inches. 
Close end joints. 
Gauged length, SO''. 




Applied loadA. 



In gauged length. 



Persqtutre' Compres- q^^ 

inch. ■ slon. ^^• 



Poundt. 
11,298 

16,947 
22,506 
28,245 
33, 8M 
39,643 
45,102 
50,841 
56,400 
62,139 
07,788 



Pounds. 
100 

150 
200 
250 
300 
350 
40O 
450 
500 
550 
600 



124,278 
135,576 
146,874 
158,172 
169,470 



180,768 
192,066 
203,364 
214,662 
225,9('i0 



237,258 
248,556 
259,&'>4 

271,152 
282, ira 





600 


73,437 


650 


79,086 


700 


84,735 


750 


00,384 


800 


06,033 


850 


101,682 


000 


107,331 


950 


112,080 


1,000 



600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 



600 
600 

2,100 
2,200 
2,.'»00 

2,400 
2,500 

600 
000 



600 
600 


.0107 
.0107 


i,eoo 

1,700 
1,800 
1,900 
2.000 


.0234 
.0250 
.0269 
.0289 
.0308 



Remarks. 



Inch. 


Inch. 


0. 


0. 


.0006 


0. 


.0011 




.0017 


.0004 


.0023 


.0005 


.0031 


.0006 


.0038 


.0008 


.0046 


.0007 


.0053 


.0009 


.0060 


.0010 


.Otti8 


.0011 


,0068 


.0011 


.0075 


.0012 


.0083 


.0013 


.0090 


.0014 


.0098 


.0015 


.0105 


.0016 


.0114 


.0017 


.0123 


.0018 


.0131 


.0020 



Initial load. Loaded vlth 8,000 poiindB before 
testing. 



I 



E (100-600) -4.38B.O0O poands per square inch. 



Snapping soand. 



E (Cm-l .000) - 3.704.000 pounds per square inch. 

.0084 .0020 

.0064 .0019 • 

.0146 .0021 j 

.0161 .0024 , 

.0179 .0026 

.0194 .0028 

.0214 .0031 

.0033 
.0032 

.0035 I 

.0039 ! 

.0041 

.0O4.'i 

.004.H E (1.000 2.000^-3.356,000 pounds per square 
I Inch. 

.0135 I .0049 

.0135 I .0048 

.0325 .0050 

.0344 .0051 

. 03(>5 I . 00.'>5 Cracks in bricks in third oonive from bottom 

I and sixth course from top. 

.0387 .0063 

.040(> .0066 

.0167 .0066 

. 0107 . 0066 
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Applied loads. 



Total. 



Pound*. 

203,748 

305,046 
316,344 
337,642 
338,940 



360,238 
361,536 
372,834 
384,134 
385,430 



510,000 



In gauged length. 



I • 



Per square Compres- 
inoi. sion. I 



Remaps. 



PoundJt. 
2, GOO 

2,700 
2,800 
2,000 
3,000 

GOO 
600 

3,ldS 
3,200 
3,300 
3,400 
3,500 

600 
600 



Set. 



Inch. 
.0428 

.0430 
.0464 
.0486 
.0513 



Inch. 
.0072 

.0071 

.oon 

.0082 
.0003 



.0207 


.0093 


.0207 


.0093 


.0S36 


.0098 


.0562 


,0106 


.0585 


.0113 


.0609 


.0121 


.063.5 


.0134 


.0257 


.0134 


.0257 


.0134 



Cracks in fourth course from bottom. Set of 
".0064 after resting 30 minutes. 



E (2.000-3.000) -3,125.000 pounds per square 
inch. 



4,514 I Ultimate strength. 



Opened longitudinal cracks, separating the bricks into halves and 
smaller fragments, over a part of the height of the pier. 
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BRICK PIERS. 



No. 1780. 

12* PAVING BRICK PIER. 

Paving bricks branded *'Shawmut, Pa." 

Pier built of 25 courses of brick, with hollow core. Bricks laid on 
edge. 

Laid in neat Saylor's Portland cement. 

Age, 4 months 7 days. 

Weight, 910 pounds = 143.1 pounds per cubic foot. 

Height of pier, 99.15 inches. 

Outside dimensions, 12M6X12M7 = 147.99 square inches. 

Core, 6^ X ^".2 = 37.2 square inches. * 

Net sectional area, 110.79 square inches. 

Gauged length, 50^^. 



AppUed loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
Inch. 

Pottfid«. 


Compres- 
sion. 

Inch. 


Set. 
7nrA. 




Pottnd«. 




11,079 


100 


a 


0. 


Initial load. Loaded with 14,000 pounds 
before testhig. 


16,619 


150 


.0006 


0. 




22,158 


200 


.0012 


0. 




27,608 


250 


.0019 


.0001 




33,237 


300 


.0025 


.0003 




38,777 


350 


.0030 


.0006 




44,316 


400 


.0038 


.0006 




49,856 


450 


.0045 


.0007 




55,395 


500 


.0052 


.0008 




60,935 


550 


.0057 


.0009 




66,474 


600 


.0064' 


.0011 


E (10O-<00)-4,717,0Q0 pounds per square inch. 




600 
650 


.0066 
.0073 


.0011 
.0012 




72,014 




77,553 


700 


.0079 


.0013 




83,og8 


750 


.0086 


.0013 




88,632 


800 


.0092 


.0014 




94,172 


850 


.0099 


.0015 




99,711 


900 


.0105 


.0016 


. 


105,251 


950 


.0111 


.0016 




110,790 


1,000 


.0118 


.0016 


E (600-l,000)-4,062,000 pounds per square hich. 




600 
600 

1,100 


.0077 
.0077 

.0130 


.0017 
.0017 

.0018 






121,869 


132,948 


1,200 


.0146 


.0020 




144,027 


1,300 


.0160 


.0021 




155,106 


1,400 


.0175 


.0023 




166,185 


1,500 


.0191 


.0026 


Snapping sound. 




600 
600 

1,600 


.0093 
.0093 

.0205 


.0026 
.0026 

.0027 






177,264 


188,343 


1,700 


.0223 


.0030 




109,422 


1,800 


.0238 


.0032 




210,501 


1,900 


.0253 


.0033 




221,580 


2,000 


.0267 


.OOS.'i 


E (1,000-2,000) -3346,000 pounds per square 
inch. 




(iOO 
GOO 

2,100 


.0106 
.0107 

.0280 


.0035 
.0034 

.0034 







232,650 


243,738 


2,200 


.0296 


.0038 




254,817 


2,300 


.0313 


.0039 




265,896 


2,400 


.0826 


.0040 




276,975 


2,500 


.0342 


.0041 


Cracks in one brick each In fifth and sixth 
courses from lower end of pier. 




GOO 
GOO 


.0123 
.0124 


.0043 
.0043 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


PerBquare 
inch. 


Compres- 
sion. 


Set. . 


PoiMd*. 
288,054 
299,133 
310,212 
321,291 
332,370 


Pounds. 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

600 
1,000 
1,500 
2,000 
1,500 
1,000 

600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

4,089 


Vnch. 
.0356 
.0872 
.0888 
.0404 
.0425 

.0142. 
.0142 

.0142 
.0197 
.0250 
.0816 
.0264 
.0202 

.0149 

.0440 
.0455 
.0469 
.0481 
.0502 

.0153 
.0153 


Inch. 
.0044 
.0045 
.0046 
.0048 
.0050 

.0052 
.0052 


K (2,000-3,000) =>3,487 ,000 pounds per square 
Ultimate strength. 




























.0054 


343,449 
354,528 




365,607 




376,686 
387,766 




.0060 

.0060 
.0060 




453,000 







Opened longitudinal cracks in lower half of pier. 
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BRICK PIERS. 



No. 1766. 



ir PAVINa BRICK PIER. 



Paving bricks, branded ^^Shawmut. Pa." 

Built of 24 courses of brick, with hollow core. Bricks laid on edg^. 
Laid in cement mortar — 1 part Saylor's Portland cement and 2 
parts sand. 
Age, 7 days. 

Weight, 919 poimds= 145.4 pounds per cubic foot. 
Height of pier, 97.75 inches. 

Outside dimensions, 12''.25X 12^^.28 = 150.43 square inches. 
Core, 6''.20 X 6''.25.= 38.75 square inches. 
Net sectional area, 111.68 square inches. 
Close end joints. 
Gauged length, 50''. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
Inck. 


Compres- 
sion. 


Set. 




Pound*. 


Pounds. 


Inch. 


Inch. 




11,168 


100 


0. 


0. 


Initial load. Loaded with 7,000 pounds be- 
fore testing. 


16,762 


150 


.0007 


.0002 




22,338 


200 


.0013 


.0003 


I 


27,920 


250 


.0018 


.0004 




33,504 


300 


.0023 


.0005 




39,068 


350 


.0030 


.0006 




44,672 


400 


.0036 


.0006 




50,2S6 


450 


.0044 


.0006 




55,840 


500 


.0051 


.0009 




61,424 


550 


.0059 


.0011 




67,008 


600 


.0068 


.0012 


E (100-600) -4,464,000 pounds per square inch. 




600 
650 


.0068 
.0077 


.0013 
.0014 




72,692 


78, 176 


700 


.0066 


.0016 




83,760 


750 


.0094 


.0019 




80,344 


800 


.0106 


.0020 




94,928 


850 


.0116 


.0023 




100,512 


900 


.0128 


.0026 




106,006 


950 


.0140 


.0030 




111,680 


1,000 


.0152 


.0034 


R (600-1 ,000) -3.226,000 pounds per square inch. 




600 
600 

1,100 


.0101 
.0101 

.0178 


.0034 
.0034 

.0040 






122,848 


134,016 


1,200 


.0207 


.0051 




145,184 


1,300 


.0241 


.0066 




156,352 


1,400 


.02/V 


.0083 


_ 


167,520 


1,500 


.0320 


.Oltti 


Snapping sound. ., 




600 
600 
100 


.0184 
.0183 


.0099 
.0098 
.0089 










Sot atXer rPRting 40 minutes. 


178,688 


1,600 


.0347 


.0010 




189,856 


1,700 


.0398 


.0139 




201,024 


1.800 


.0448 


.0166 




212, j92 


1.900 


.awi 


.0193 




223,360 


2,000 


.OWiO 


.0228 


K (1,000 2,000) =^2,.'W1. 000 pounds per square 

in. h. 




600 
600 

2,100 


.0335 
.0335 

.0620 


.0229 
.0229 

.0270 






1 


234,528 


(Ya. ka in fifth and seventh courses from l>ot- , 










torn of plor. 


245,696 


2,200 


.0692 


.0318 




^,BM 


2,300 


.0761 


.0364 




.032 


2,400 


.0822 


.0402 


- 


200 


2,500 


.0887 


.0444 


J 
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Applied loads. 



Total. 



Pounds. 



r squan 
Inch. 



Per 8 
Inch. 



Pounds. 
600 
600 



In gauged length. 

Compres- , a_^ 
8ion. ^^• 



Inch. 
.0576 
.0576 



Remarks. 



Inch. 
.0444 
.044.') 



290,368 
301,536 
312,704 
368,000 



2,600 I .0964 I .0496 I 

2,700 ' .1028 .0641 ' 

2.800 .1103 I .0503 ; 

3,295 Ultimate strength. 



Opened longitudinal cracks, and brick crushed in ninth course 
from lower end of pier. 
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BRICK PIERS. 



No. 1781. 

IS' 8AND-LIME BRICK PIER. 

Sand-lime bricks. 

Pier built of 37 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Alpha cement and 1 part sand. 

Age, 1 year 8 months. 

Weight, 845 poimds= 111.9 poimds per cubic foot. 

Height of pier, 94.30 inches. 

Outside dimensions, 12^^.59 Xl2''.60 = 158.63 square inches. 

Core, 4''.5X4''.5 = 20.25 square inches. 

Net sectional area, 138.38 square inches. 

Gauged length, 50^^. 



Applied loads. 




1 










Remarks. 


Total. 


Per square 
inck. 


Compres- 
sion. 


Set. 




Pounds. 


Poundt, 


Inch. 


Inch. 




13,838 


100 


0. 


0. 


Initial load. Ix>aded with 11.000 poonds before 
testing. 


20,757 


150 


.0024 


.0006 




27,676 


200 


.0048 


.0006 




34,505 


250 


.0070 


.0016 




41.514 


300 


.0095 


.0021 




48,433 


350 


.0119 


.0028 




55,352 


400 


.0143 


.0033 




62,271 


450 


.0169 


.0038 




60,190 


500 


.0196 


.0044 




76,109 


550 


.0222 


.0049 




83,028 


600 


.0246 


.0053 


E (100-600) - 1.295,000 pounds per square inch. 


80,947 


650 


.0274 


.0068 




96,866 


700 


.0302 


.0065 


• 


103,786 


750 


.0333 


.0074 




110,704 


800 


.0362 


.0080 




117,623 


850 


.0392 


.0065 




124,542 


900 


.0423 


.0093 




131, 461 


950 


.0455 


.0100 




138,380 


1,000 


.0480 


.0109 


E (600-1.000)-1.070.000 pounds per square Inch. 




600 


.0339 


.0110 


Pier remained under this load 17 hours. 


20,000 




100 
000 




.0106 
.0106 






.0332" 


152,218 


1,100 


.0677 


.0137 




166,056 


1,200 







Ultimate strength. 









Pier failed by crushing the brick and opening longitudinal cracks 
in the lower half. Rupture took place without previous signs of 
failure. 
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No. 1814. 

12* SAND-LIME BRICK PIER. 

Sand-lime brick; material from the National Association of Manu- 
facturers of Sand-Lime Products, Wilmington, Del. 
Built of 38 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Alpha cement and 1 part sand. 
Ace, 2 years. 

Weight, 849 pounds = 111.6 pounds per cubic foot. 
Height of pier, 96 inches. 

Outside dimensions, 12^53 Xl2'^.54 = 157.13 square inches. 
Core, 4^48 X4\48 = 20.07 square inches. 
Net sectional area, 137.06 square inches. 
Average thickness of joints, ^.25. 
Gauged length, 50^. 



ApplhBd loads. . 


In gauged length. 


Remarks. 


Total. 


Persouare 


Compres- 
sion. 

Inch. 
0. 

.0022 
.0045 
.0068 
.0090 
.0115 
.0139 
.0167 
.0192 
.0221 
.0248 

.0251 


Set. 

Inch. 
0. 

.0005 
.0000 
.0013 
.0019 
.0022 
,0025 
.0030 
.0035 
.0039 
.0042 

.0044 


Pounds. 
13,706 

20,599 
27,412 
34,265 
41,118 
47,971 
54,824 
61,677 
68,530 
75,383 
82,236 


Pounds. 
100 

150 
200 
250 
300 
350 
40O 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
050 

1,000 

600 
600 


Initial load. Loaded with 8,000 pounds boforo 
testing. 

E (100-600) - 1.214.000 pounds per square inch. 

(Ultiniato strength. Brick In tenth course 

from top flalced off. 
Ie (600-1.000) « 800,000 pounds per square inch. 

After resting 2 hours. 


89,089 
95,942 
102; 795 
109,648 
116,501 
123,354 
130,207 

137,060 


.0278 




.0306 
.a'»4 
.0365 
.0404 
.0447 
.0500 

.0607 

.0430 
.0431 














.0151 

.0161 
.0163 

.0145 






1 1 



Pier failed in the upper half. Bricks in the ninth, tenth, and 
eleventh courses from the top crushed, and longitudinal cracks opened 
in the vicinity. Upon reapplication of load after making observa- 
tions under 600 pounds per square inch, the pier failed under a total 
load of 136,000 pounds. 
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WOODEN POSTS. 
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WOODEH P08T8. 

Compression tests op Specimens sent to the Jamestown 

Exposition. 

The Douglas fir, short-leaf and lon^-leaf pme sticks were tested on 
earlier occasions; they were redressed previous to the present tests. 

The white oak, spruce, and cypress were new sticks, not previously 
tested. 





Dimensions. 




1 


Loads appUed. 


Name of wood. 


Height. 


Cross section. 


^^S^r't Weight. 

" ! 

i 


Total. 


Per 

square 

inch. 


DongliM flr 


Inches. 
96.00 
95.80 
95.80 


Inches. 
9.68 
11.00 
11.03 


Inches. 
11.47 
10.91 
11.26 


Sq.inches. 
111.03 
120.00 
124.20 


Pounds. 
207 
205 
266 


Pounds. 
560,000 
323,000 
576,000 


Pounds. 
4,955 
2,602 
4,638 


Short^teftf pine 


Loojif-lieaf pine 



Name of wood. 


Dimensions. 


Sectional 
area. 


Weight. 


Compressive 
strength. 


Height. 






Cross section. 


Total. 


Per 
squarB 
inch. 


White oak 


Inches. 
96.10 
86.14 


Inches. 
7.40 
9.02 


Inches. 
9.15 
9.15 


Sq.inches. 
67.7 
82.5 


Pounds. 
174 
113 


Pounds. 
315,000 
297,000 


Pounds. 
4,05 i 
3,600 


Spruce 





White oak: This stick contained two large knots, li" and 2^ 
diameter each^ in the vicinity of which the wood crushed. 

Spruce: This stick had 35 knots in it, ranging from J'' diameter to 
Ij* diameter. The grain was oblique and there were seasoning 
cracks present. Fracture occurred oy splitting along the grain, 
opening the seasoning cracks wider. 
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WOODEN POSTS. 



No. 1783. 

Wooden Post. 
Cypress post. 

Weight, 163 pounds = 29.2 pounds per cubic foot. 
Average rate of growth, 9 to 26 rings per inch. 
Height, 96.18 inches. 

Sectional area, 10* X 1(^.05 = 100.5 square inches. 
Gauged length, SO''. 




Fibers crushed 20^^ from end of stick, the line of fracture taking an 

oblique course across the column. There was an incision, made pos- 

sibljr by a cant hook, near the comer of the stick, the line of fracture 

nassing through this cut. The cut measured 1^* taken across the 

'n of the wood; depth not known. 



RUBBER BELTING. 



357 



BUBBEB BELTIKO. 
TENSILE TEST OF RUBBER BELTING. 
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Specimen branded: ** Giant — Revere Rubber Company — Seamless 
and Stitched/' 
Length, 73''.30. 
Width, SO'^.IO. 
Thickness, ''.53. 
Eight-ply. 

Sectional area, 15.95 square inches. 
Gauged length, 30''. 



I 

Total 
1 loads 


Elonga- 
tionln 


Remarks. 


applied. 




Pounds. 


Inches. 




500 


.20 




1,000 


.40 




1,500 


.64 




2,000 


.85 




2,500 


1.00 




3,000 


1.13 




3,500 


1.30 




4,000 


1.43 




4,500 


1.60 




5,000 


1.74 




6,000 


1.96 




7,000 


2.23 




8,000 


2.46 




9,000 


2.70 




1 10,000 


2.85 




13,000 


3.17 




14,000 


3.47 




16,000 


-3.75 




' 18,000 


4.00 




1 20,000 


4.21 


Width now 28".75. 


1 22,000 


4.44 




24,000 


4.63 




26,000 


4.82 




28,000 


5.06 




' 30,000 


5.20 




1 61,400 




Tensile strength, total— 3,850 pounds per square inch. 


1 ' 







Parted 3i* to 0" from face of jaws. 



STONE, MISCELLANEOUS. 
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STONE, MISCELLANEOUS. 363 

COMPRESSIVE ELASTIC PROPERTIES OF STONE. 

SAVDSTOHE. 

Specimens from Mr. A. J. Capron, Portland, Oreo. 

Samples from quarries of Tenino Sandstone Company, Tenino, 
Wash. 

No. 1231. 

Color, light green. 

Total weight, 43.5 po\mds = 134.7 pounds per cubic foot. 
Length, 22''.85. 

Sectional area, 4*.05 X 6''.04 = 24.46 square inches. 
Gauged length, 10'^. 

Minute transverse cracks were visible in this specimen, across middle 
of length, at commencement of test. 



AppUec 


1 loads. 
Per square 


Total. 


Pounds. 


Pounds. 


2,446 


100 


4,802 


200 


7,338 


300 


9,784 


400 


12,230 


£00 


14,076 


600 


19,M8 


800 


24,460 


1,000 


20,3(S 


1,200 


34,241 


1,400 


39,136 


1,600 


44,028 


1,800 


48,920 


2,000 


142,S00 


5,826 



In gauged length. 



Compres- 
sion. 



Inch. 

0. 
.0005 
.0012 
.0020 
.0030 
.00;i6 
.0052 
.0070 
.0088 
.0106 
.0125 
.0140 
.0158 



Inch. 
0. 



.0012 
'.'6621' 



Remarks. 



Set. I 



Initial load. 



.1 



.00:U E (1.000-2.000) -'1.493.000 pounds per squan* 
Inch. 
' Ultimate strength. 



Pyramidal fracture. 
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STONE, MISCELLANEOUS. 
No. 1232. 



Color, light green. 

Total weight, 45.5 pounds » 138.3 pounds per cubic foot. 

Length, 23''.27. 

Sectional area, 4M0X 5^95 = 24.40 square inches. 

Gauged length, lO''. 




In gauged length. 



Poundi. 
2,440 
4,880 
7,320 
0,700 
12,200 
14,640 
10,S20 
24,400 
29,280 
34,100 
30,040 
43,920 
48,800 
53,680 
58,500 
63,440 
68,320 
73,200 
78,060 
82,960 
87,840 
92,726 
97,600 



102,480 
107,360 
112,240 
117,120 
122,000 



Pounds. 
100 
200 
300 
40O 
600 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 



400 

800 

1,200 

1,600 

2,000 

2,400 

2,800 

3,200 

2,800 

2,400 

2,000 

1,600 

1,200 

800 

400 

4,200 
4,400 
4,600 
4,800 
5,000 



180,200 



400 

800 

1,200 

1,600 

2,000 

2,400 

2,800 

3,200 

2,800 

2,400 

2,000 

1,600 

1,200 

800 

400 

7,631 



Inch. 

0. 
.0006 
.0010 
.0013 
.0018 
.0022 
.0030 
.0041 
.0051 
.0061 
.0072 
.0084 
.0095 
.0106 
.0110 
.0132 
.0144 
.0156 
.dl72 
.0184 
.0197 
.0209 
.0222 



.0065 
.0084 
.0105 
.0126 
.0145 
.0167 
.0186 
.0174 
.0159 
.0142 
.0124 
.0101 
.0063 
.0057 

.0237 
.0250 
.0264 
.0278 
.0293 



ReDmrkB. 



Inch. 
0. 



.0003 



.0002 
.0004 
.0005 
.0007 



.0010 



Initial load. 



.0081 



.0035 



.0037 



E (1.000-4,000) -2.000.000 pounds 
inoD. 



per iquan 



.0052 

. 0049 After resting 2 minutet. 



.0062 
.0082 
.0102 
.0125 
.0147 
.0167 
.0188 
.0206 
.0196 
.0180 
.0165 
.0145 
.0126 
.0102 
.0077 



.0062 



Ultimate strength. 



Wedged-shaped fragments. 



STOKE, MISCELLANEOUS. 865 

'Specimens from Hercules Sandstone CoBfPANY, Tenino, Wash. 

No. 1233. 

Marks, ''Hercules Stone." 

Color, green. 

Total weight, 67 poxmds = 137.6 pounds per cubic foot. 

Length, 33*. 

Sectional area, 4^^.27 X5''.97 = 25.49 square inches. 

Gauged length, 20''. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 

Pounds. 
2,540 
5,008 
7 Ml 
10,196 
12,745 
15,294 
17,843 


Per square 
Inch. 


1 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

80O 

900 

1,000 

1,200 

i;400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

400 
80O 
1,200 
1,600 
2,000 
2,400 
2,800 
3,200 

2,400 
2,000 
1600 

800 
400 

8,000 


Inch. 

0. 

.0006 
.0014 
.0020 
.0028 
.0038 
.0048 
.0055 
.0066 
.0075 
.0096 
.0116 


iHh, 

0. 


Initial load. 






.0002 




20,392 




22>41 




2i^490 
30,588 


.0008 


> 35,686 




40,784 


.0135 
.0158 
.0179 
.0202 
.0224 
.0246 
.0268 
.0280 
.0314 
.0333 
.0354 
.0875 
.0398 

.0078 




45,882 




50,980 
56,078 


.t)023 


61, 176 




66 274 




71,372 




76,470 
81,568 


.0040 


86,666 




91,764 






96,862 




£ (1.000^,000) -2,214.000 pounds per square 
Ultimate Btiength. 


101,960 


.0060 




.0113 
.0150 
.0186 
.0224 


















.0263 
.0299 
.0333 
.0306 
.0279 
.0249 


























.0216 
.0180 
.0140 
.0095 














.0063 


203,920 




i 


1 



Opened longitudinal cracks, oblique to axis of specimen, following 
the grain of the stone; also transverse lines of fracture. 
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STONE, MISCELLANEOUS. 



Specimens from Quarry of the Hercules Sandstone Company, 

Tenino, Wash. 

COMPRESSION TESTS. 

Compressed surfaces faced with plaster of Paris. 
Tested on bed. 



Dimensions. 


Sectional 
area. 


Height. 


CompPBssed sur- 
faces. 


Inchee, 
4.10 
3.95 
4.07 


Jnchet. 

4.15 
4.06 
4.00 


Inchee. 
4.17 
4.11 
4.28 


Sq. indue. 
17.31 
16.65 
17.12 



First crack. 



Pouinde. 
149,600 
132,000 
172,200 



Compressive stn^ngth. 




Pcunde. 
149,600 
132,000 
172,200 



Pnundt. 
8,640 
7,930 
10,060 



Pyramidal fractures. 

CHEMICAL COMPOSITION. 

Silica 66.26 

Oxide of iron 4.13 

Alomina 30. 10 

Lime 3.00 

Magnesia 2. 34 

Oxide of sodium 1.31 

Oxide of potash a 17 

Loss upon ignition 2,61 
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368 STOKK, mSGSLLANEOUS. 

OEAVITB. 

COMPRESSION TESTS, 

Material contributed by The Paris Mountain Qranite Company, 
Greenville, S. C. 

Samples finished on a rubbing bed. 





Dimeiiflioiis. 


Seetloiud 
area. 


First crack. 


GompreMlTe stieogtli. 


Height. 




TotaL 


Per square 


First enbe 

Secx>ndcobe 


Indus, 

4.01 
4.01 


Indus. 

4.01 
4.01 


IndUB, 
4.01 
4.01 


5«.tadket. 
1A.06 
lA.0g 


Pimmdi. 

aw, 000 

376,000 


Ponndt. 
376,000 


POWMit. 

S,3» 



CHBlflCAL ANALrSIS OF SECOND CUBE. 

SUica 

Oxide of Iron 9.8B 

Alumina 17.71 

Lime 4.00 



BAVDBTOVS AHS ORAVITB. 

COMPRESSION TESTS, 

Material contributed by Mr. Albert J. Capron, Portland, Oreg. 
Samples finished on a rubbing bed. 



Description.. 


Dimensions. 


araa. 


First oiack. 


1 
Compnssiye strength. 


Height. 


Compressed 
surface. 


Total. 


PersQuare 


Sandstone 

Granite 


Jndut. 
4.00 
4.01 
4.00 


Inehet. 
4.00 
4.01 
4.00 


Indut. 
4.00 
4.01 
4.00 


Sq. indu9. 
16.00 
16.08 
16.00 


Powtdt. 
131,000 
417,000 
300,000 


Pounds. 
181,000 
417 000 


PoMds. 
9,190 
M am 


Do 


40e!ooo ^Mn 1 








^ 



g 



o 



§ '' 






5 



5 I 

? I 
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STONE, MISCELLANEOUS. 
UTHOO&AFHIC BTOITB. 



Specimens Received from the United States Geological 

Survey. 

COMPRESSION TESTS. 



Mikrks. 




SectloiuJ 
»rea. 


Pint 
cimck. 


Ck>mprMfliye strength. 


HBight. 


CompreBsed sur- 
face. 


1 


No. 1 


Inchee. 
1.90 

i.eo 


AmAm. Inches. 

2.84 2.96 

2.85 1 aoo 


8q. Inches. 
&55 


Ponnds, 

in,ooo 

31,000 


Pounds. ! Pounds. 
94,000 1 11,220 


No.2 


75,800 8,870 





BLUE-PRINT AND BROWN-PRINT PAPER. 
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BLUE-PRINT AND BBOWN-PRINT PAPER. 
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BLXJE-PBnrr ahd bbowv-privt paper. 

TENSILE TESTS. 

Specimens taken out 1* wide by 5" long over all. 
Length between jaws of testing machine, 3^. 



Ftirnisbied by- 




Technical Sup- 
ply Co. 

Do 

Do 

Do 



2. F. A. Schmidt.. 

Do. 

Do 

Do 



Blue... 



...do... 
Brown. . 
...do... 



3. J.H.WeU&Co.. Blue.. 

Do I do. 

Do Brown.. 



Do. 



.do. 



4. Queen & Co. 

Do!'.!!!!!!! 

Do 



6. Am. B. p. p. Co.. 

Do 

Do 

Do 



Blue. 
...do... 
Brown. 
...do... 



Blue.. 
...do... 
Brown.. 
...do... 



6. WilllamB. Brown 
Sc Earl. 
Do 



7. Keuilei <b Bsser. 
Do 



...do.. 
...do... 



Blue... 
...do.. 



I Sec- 



CroBBwiae . . . 

Lengthwise.. 
CroBBwiae... 
Lengthwise. . 

Crosswise... 
Lengthwise.. 
Crosswise... 
Lengthwise.. 

Crosswise . . . 
Lengthwise. . 
Crosswise . . . 
Lengthwise.. 

Crosswise . . . 
Lengthwise. . 
Crosswise... 
Lengthwise.. 

Crosswise . . . 
Lengthwise.. 
Crosswise . . . 
Lengthwise.. 

Crosswise . . . 

Lengthwise. . 

Crosswise... 
Lengthwise.. 



Inch. 
.0053 

.0053 

.003 

.003 

.0053 
.0063 
.0045 
.0045 

.0062 
.0062 
.003 
.003 

.0052 
.0062 
.0033 
.0033 

.005 
.005 
.0035 
.0035 

.003 

.003 

.0042 
.0042 



So. in. 
.0053 

.0053 

.003 

.003 

.0053 
.0053 
.0045 
.0045 

.0062 
.0062 
.003 
.003 

.0062 
.0062 
.0033 
.0033 

.005 
.005 
.0036 
.0035 

.003 

.003 

.0042 
.0042 



Tensile strength. 



Sample No. 



Lb9. 

1&25 

27.76 
l&OO 
13.60 

&25 
23.00 
13.00 
2L00 

1400 
27.60 
9.60 
1&75 

37.25 
22.75 
2460 
15.76 

17.25 
29.60 
13.76 
2&60 

13.00 

2460 

17.75 
27.60 



Lbs. 
18.76 

23.25 
23.00 
14 25 

9.75 
26.50 
n.75 
27.00 

14 60 
27.60 
9.60 
1&25 

36.75 
2L60 
22.00 
17.00 

1&60 
32.00 
14 60 
27.00 

13.25 

26.60 

19.75 
29.60 



Lb9. 
17.26 

34 60 
25.25 
12.60 

12.25 
23.00 
12.26 
25.60 

13.25 
26.00 
8.60 
13.00 

3475 
21.75 
12.00 
l&OO 

18.25 
29.75 
14 75 
29.75 

13.00 

24 76 

19.60 
28.50 



Mean. 



Lb9. 

18.1 

28.5 
22.1 
1.3.4 

10.1 
242 
12.3 
24 6 

13.9 
27.0 
9.2 
16.7 

36.3 
22.0 
19.6 
1&9 

l&O 
30.4 
14 3 
27.4 

13.1 

25.3 

19.0 
28.5 



Per 
square 
inch. 



Lbs. 
3,420 

5,380 
7,370 
4,470 

1,910 
4,570 
2,730 
5,440 

2,670 
5,190 
3,070 
5,230 

6,980 
4,230 
5,910 
4,820 

3.600 
6,080 
4,090 
7,830 

4,370 

8,430 

4,620 
6,790 



a "Lengthwise" and "Crosswise" signify the position of specimens as taken from samples received 
The poslnon of samples in rolls was not known. 



Private Tests. 

Tests made for private parties during the fiscal year ended June 
30, 1907. 



Date. 



1906. 
July 3 
20 

27 



Aug. 



6«pt. 



Oct. 



Nov. 



Material. 



Mortar cubes 

Conorete building 

blocks 

Steel specimens 



.do. 



Wrooght-iron tie rpds 

Concrete 

Concrete building 

block. 

Steel specimens 

Bronse specimens 

Bricks 

ShacUee and swivel . . 

Bricks 

Concrete building 

blocks. 
Steel specimens 



.do. 



30 
30 

3 

3 

14 
21 
24 
23 
23 
27 

27 

27 
27 
20 
31 
31 

6 

8 
12 
13 
14 
21 
27 

2 

4 

6 I Steel specimens. 

6 

6 


10 



Cast iron and concrete 

Manila rope 

Concrete... 

Terra ootta and bricks 

Steel specimens 

dorr 

Lally patent columns. 

Cast iron 

Bricks 

Steel specimens 

do!T: 

Bricks 

Shackle 



do 

Wrought iron 

Cast iron 

Wire-rope sockets, 

hooks and swivel. 
Steel specimens 

....dofr: 

Wrought iron 

Cotton duck 

Hoisting hooks 

Steel specimens 

Wrought iron 

Steel specimens 

Concrete building 
blocks. 

....do 

Steel specimens 

Cotton duck 

Steel specimens 

....do!?: 

19 I do 

19 I Twisted steel bars. . . . 
21 Lally patent columns. 
21 ! Sulphur and cement. 
21 : Concretebuilding 
blocks. 

21 I do 

21 do 

21 do 

22 Steel specimens 

22 Manila rope 



For whom tested. 



Name. 



Sanford E. Thompson 

Town of Sooth Framingbam. . 
Baldwin Steel Co 



The Wyman & Gordon Co. . 
Old Colony Street Railway. . 
Boston SchooUioose Board. 
M. Frank Eastman. 



Sava«e Arms Co 

New London Marine Ironworks 

New England Brick Co 

The Fletcher & Crowell Co 

City of Boston 

The Davis Construction and 
Machinery Co. 

American and British Manufac- 
turing Co. 

Savage .\rm8 Co 

Town of South Framingham. . . . 

A. Leschen ic Sons Rope Co 

Emerson & Norris Co 

George A. Fuller Co 

The wyman & Gordon Co 

do 

Lally Patent Column Co 

Golding Manufacturing Co 

George A. Fuller Co 

Sava«e Arms Co 

The wyman <& Gordon Co 

Plymouth Cordage Co 

Boston and Lockport Block Co. 

The Wyman & Gordon Co 

Savage Arms Co 

B. M. Jones & Co., Inc 

Golding Manufacturing Co 

The Thomas Laughlin Co 



The Wyman A Gordon Co . . 

do 

American Diesel Engine Co. 

Hood Rubber Co 

J. H. Williams Co 

The Wyman & Gordon Co. . 

B. M. Jones 6i Co.. Inc 

Savage Arms Co 

E. R. Taylor Co 



City and State. 



Emerson A Norris Co 

Savage Arms Co 

Hood Rubber Co 

The Wyman A Gordon Co. 

Savage Arms Co 

The Wyman 6c Gordon Co. 

H. A. Carson 

U. S. Column Co 

Merrimac Chemical Co 

J. A. Gibson 



J. L. Christensen 

George A. Siener 

E.J. GiUette 

The Wjrman & Gordon Co. 
Standard Cordage Co 



Newton Highlands. Mam. 

South Fimmingliam. Mass. 
Cold Spring - on - Hudson. 

Wofoester, Mass. 
Boston, Mass. 

Do. 

Do. 

Utloa.N.Y. 
New London. Conn. 
Boston. Mass. 
PortUnd, Me. 
Boston. Mass. 
Do. 

Providence. R. I. 



Utksa. N. Y. 
South Framingham, 
St. LooU. Mo. 
Boston. Mass. 

Do. 
Woroester, Mass. 

Do. 
Boston, Mass. 
Franklin. Mass. 
Boston, Mass. 
Utica. N. Y. 
Woroester. Mass. 
Plymouth, Mass. 
Boston. Mass. 
Woroester, Mass. 
Utica. N. Y. 
Boston, Mass. 
FrankUn. Mass. 
Portland, Me. 

Worcester, Mass. 

Do. 
New York, N. Y. 
Boston, Mass. 
Brooklyn. N. Y. 
Worcester, Mass. 
Boston. Mass. 
Utica. N. Y. 
Boston, Mass. 



Do. 
Utica, N. Y. 
Boston, Mass. 
Worcester, Mass. 
Utica. N. Y. 
Woroester. Mass. 
Boston, Mass. 

Do. 
North Wobom, 
BuiZalo,*N. Y. 

Do. 

Do. 

Do. 
Worcester, Mass. 
Boston, Mass. 
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PRIVATE TE8TO. 



875 



Date. 



1906. 
Dec. 1 
3 

7 
10 

14 
17 
10 
21 
22 
22 
22 



Feb. 



ICar. 



Apr. 



1007. 
Jan. 



Material. 



Steel flpecimens 

Concrete building 

blocks. 

Steel specimens 

Concrete building 

blocks. 
Old sted wire rope. . . . 

Steel specimens 

Steel bars 

Steel specimens 

Wrought Iron 

Twisted steel bars 

Jock screws 



7 Concrete building 
I blocks. 

7 I Wire rope 

8 Wrought iron 

8 Steel specimens 

8 I Malleable iron 



Bronze 

Cotton duck 

Cotton cloth 

Adhesion of steel bars 

In concrete. 

Steel specimens 

Concrete piles 

Steel specimens 

Sand-lime bricks 

Concrete building 

blocks, 
do 



Manila rope 

Twisted steel bars. . . 

Steel specimens 

Wroagnt iron 

Steid specimens 

Steel plate 

Steel specimens 

doTT 

Wrought iron 

Shackles and swivels 

Steel specimens 

do 

Cement bricks 

Cast iron 

...do 



For whom tested. 



Name. 



TheWymanA Gordon Co 

The Davis Construction and 
Machinery Co. 

Savage Arms Co 

City of Builalo 



The American Thread Co 

The Wyman A Gordon Co 

City of Cambridge 

The Wyman & Gordon Co ... . 

E. D. Jones A Sons Co 

Boston Transit Commission . . . 
do 



J. L. Hooper A Son. 



atyandStote. 



Woioester. Mass. 
Boston, Mass. 

Utica, N. Y. 
Buffalo, N. Y. 



Holyoke, ] 
Worcester, Mass. • 
Cambridge, Mass. 
Worcester, Mass. 
Pittsfleld, Mass. 
Boston, Mass. 
Do. 



Salem. Mass. 



The American Thread Co 

B. M. Jones d< Ca Tnc 

The Wyman & Goracn Co 

Rhode Island Malleable Iron 
Works. 

Hood Rubber Co 

....do I 

American Rubber Co | 

Boston Transit Commission | 



Savage Arms Co 

Boston Elevated Railway Co.. 
The Wyman A Gordon Co ... . 



Wyman 
Plymouth Cordage Co 
Buffalo Concrete Stone 
Brick Co. 

Marr Brothers 

Standard Cordage Co 

City of Cambridge 

B. 



and 



The Wyman A Gordon Co. 
M. Jones A Co., Inc 



.do.. 



Steel specimens 

do 

....do 

....do 

....do 

....do 

Cement brick 

Steel bar 

Water ho£e 

Steel specimens 

Granite 

Cast iron 

Steel specimens 

....dorr 

Wrought iron 

Twisted stcMsi rods — 

Steel specimens 

Cast iron 

Concrete building 
blocks. 

Steel specimens 

Manila fibers 

Steel bar and rail 

Steel specimens 

do 

Bronze 

Cast iron 



The Wyman A Gordon Co 

Joseph H. McNeUi 

The Wyman A Gordon Co 

....do.. 

B. M. Jones A Co., Inc 

The Fletcher A Crowell Co 

The Wyman A Gordon Co 

...do.. 

R.M. Laidlaw 

Farrel Foundry and Machine Co. 
The Edison Electric liliunhiat- 
ingCo. of Boston. 

The Wyman A Gordon Co 

do 

The Baldwin Steel Co 

The Wyman A Gordon Co 

do.. 

do 

Pljrmouth Cordage Co 

New England Bolt and Steel Co. 

Revere Rubber Co 

The Wyman A Gordon Co 

Rockport Granite Co 

B. F. SturtevantCo 

Savage Arms Co 

The Wyman A Gordon Co 

B. M. Jones A Co., Inc 

City of Cambridge 

Savage Arms Co 

B. F. Sturtevant Co 

Chas. A. Drescher Co 

The Wyman A Gordon Co 

John S. Gillies 

The Goldschmidt Thermit Co.. . 
A. H. Emery 

' The ' Wliuiun Cramp' A Sons 
Ship and Engine Building Co. 

The Davis «& Famum Manu- 
facturing Go. 



Holyoke. Mass. 
Boston, Mass. 
Worcester, Mass. 
Hills Grove, R. I. 

Boston, Mass. 

Do. 
East Cambridge, Mass. 
Boston, Mass. 

Utica, N. Y. 
Boston, Mass. 
Worcester, Mass. 
Plymouth, Mass. 
Buffalo, N. Y. 

Quincy, Mass. 
Boston, Mass. 
Cambridge, Mass. 
Worcester, Mass. 
Boston, Mass. 

Do. 
Worcester, Masa* 
Boston, Mass. 
Worcester, Mass. 

Do. 
Boston, Mass. 
Portland, Me. 
Worcester, Mass. 

Do. 
Boston. Mass. 
Ansonla, Conn. 
Boston, I' 



Worcester, Mass. 

Do. 
New York, N.Y. 
Worcester, Mass. 

Do. 

Do. 
Plymouth, Mass. 
Boston, Mass. 
Chelsea, Mass. 
Worcester, Mass. 
Rockport, Mass. 
Hyde Park, Mass. 
Utica, N. Y. 
Worcester, Mass. 
Boston, Mass. 
Cambridge, Mass. 
Utica. N. Y. 
Hyde Park. Mass. 
Buffalo, N. Y. 

Worcester, Mass. 
Manila. P. I. 
New York, N. Y. 
Stamford, Conn. 

Do. 
PblladclphU. Pa. 

Waltham, Mass. 
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PRIVATE TSBT8. 



Date. 



1907. 
Apr. 16 
16 
18 
18 
18 

10 
19 
19 
20 
34 

ao 

Mmj 1 

1 
3 
4 
4 

8 

8 
13 
14 
14 
16 
17 
30 

30 
30 

36 

27 

37 

Jane 11 

11 

13 



MaterUL 



Bteeli 
....do: 
Bandmme brloln.. . 
Conciete oolnmiu.. 
Cast Iron. 




Bteel 
Wroui^t iron, 

do 

Bteel tubing 

Bteel Bpeoimans 

Cast Iron 

Concrete building 
blocks. 

do 

do 

Steel specimens , 

do 

Cast iron , 



Hone nails 

Steel specimens. , 

do 

Shackles 

Wrou^t iron. . . 
Cement cubes. . . 
Cast iron 



Harness leather. 
Cast iron 



Wrooglit iron. . . 
Steel specimens. , 
Cast iron , 



Bronae. 



16 Cast iron. 



For whom tested. 



....do 

Wrought iron. . . 

Cast iron 

Shackles 

30 1 Steel specimens. 
37 do 



Name. 



TheWyman A Gordon Co 

Savage Aims Co 

Warren Brothers Co 

Eastman Kodak Co 

The Davis & Famum Mann- 
taotuiingCo. 

SaTageArmsCo 

LaconiaCarCo 

B. M. Jones & Co^ Inc 

OeuMal Electric Co 

The Wyman it Gordon Co 

Golding&Co 

Emerson it Norris Co 



Oty and State. 



The Durolithlo Co 

Chas. A. Drescher Co 

The Wyman A Gordon Co 

Savage Arms Co 

The Davis & Famum Manu- 
facturing Co. 

Hoopeston Horse Nail Co 

The Wyman A Gordon Co 

do.. 

Fletcher & Crowell Co 

B. M. Jones 4c Co., Inc 

Sanford E. Thompson 

Farrel Foundry and llanhlne 
Co. 

Pflster&Vogel Leather Co 

The Davis £ Famum ICano- 
factnrtugCo. 

The Wyman A Gordon Co 

do. 

B. M. Jones di Co., Inc 

The Wyman di Gordon Co 

The Davis it Famum Mann- 
laotuxlnffCo. 

TIm New IfOndon ICarine Iron 
Works. 

The Davis it Famum Manufao- 
turingCo. 

do 

B. M. Jones dE Co., Inc 

Ooldlng Manufacturing Co 

Fletcher di Crowen Co 

The Wyman dE Gordon Co 

Savage Arms Co 



Woioester. Mass. 

Utica,N.Y. 
East Cambridge, : 
Rochester, nTy. 
Waltham, Mass. 

Utica, N. Y. 
Boston, Mass. 
Do. 



West Lvnn, Mass. 
Wovoesier, Mass. 
Frsjiklixi, Mass. 
Boston, Mass. 

Buffalo, N. Y. 

Do. 
Wonester. Mass. 
UtIca, N. Y. 
Waltham, Mass. 



Bridgewater, ] 
Woroester, Mass. 

Do. 
Portland, Me. 
Boston, Mass. 
Newton Highlands, Mass. 
Ansonia, Conn. 

New York, N. Y. 
Waltham, Mass. 

Woioester, Mass. 

Do. 
Boston, Mass. 
Wonester, Mass. 
Waltham, Mass. 

New London, Conn. 

Waltham, Mass. 

Do. 
Boston, Mass. 
Franklin, Mass. 
Portland, Me. 
Wonester. Mass. 
Utksa, N. Y. 



INDEX. 



Amorphous Bteel, tenmle testa 40 

AnalyseB, chemical: 

Aimor plate ^ 42 

Barrel steel 42 

Base spring steel 42 

Bayonet steel 42 

Bayonet catch steel 42 

Bolt steel 42 

Butt plate steel 42 

Cockmg piece steel 42 

Copper ingot 90 

Cut-off sleeve steel * 42 

Eelentine metal 50 

Elector steel 42 

Floor plate steel 42 

.Front sight stud steel 42 

Granite, Westerly. R. 1 367 

Granite, Greenville, S. C 368 

Guard steel 42 

Knife for Hospital Corps, steel 42 

Metallic fouling 90 

Monel metal 60- 

Rear sight base steel 42 

Receiver steel 42 

Resista steel 40 

Saber blade steel 42 

Sandstone (Hercules), Washington 366 

Sear and leaf steel 42 

Sleeve steel..., 42 

Upper band steel 42 

Anchor Dolt for gun carriage: 

Bending test 41 

Tensile test 41 

Belting, rubber, tensile test 369 

Bits, steel, Monel metal and Eglentine metal 48, 49 

Blue-print and brown-print paper, tensile tests 373 

Brickpiers: 

With hollow cores — 

Bricks laid flat; joints broken every course- 
Gray face 307-310 

Re-pressed 297 

Sand-lime 348, 349 

Sand-struck 327 

Wire-cut 300-306,313,314 

Bricks laid flat; joints broken every six courses— 

Wire-cut 315 

Bricks laid on edge; joints broken every course — 

Gray face 311,312 

Pacing 32^-347 

Wire-cut 316,317 

Bricks laid on edge; joints broken every three courses— 

Wire^ut 318,319 

377 



378 INDEX. 

Brick piers — Continued. p*«^ 

With Bolid cores — 

Bricks laid flat: joints broken every course — 

Sand-struck 320-323, 326 

Wire-cut 298 

Bricks laid flat; joints broken every six courses — 

Sand-struck .y, 324 , 325, 328 

Wire-cut 299 

Tabulation _ 350,351 

Bricks: 

Cement-sand brick — 

Capron, A. J., absorption and compression tests 273 

Face and building brick — 

' Capron, A. J., absorption and compression t^ts 274 

Fredonia Brick Company, The, absorption and compression tests : . 269 

New England Brick Company, compression tests. .,- 269 

Fire brick — 

Parker-Russell Mining and Manufacturing Company, The, compression 

tests 271 

Partition block, hollow — 

Bannon & Company, P., compression tests 272 

Parker-Russell Mining and Manufacturing Company, The, compression 

tests 272 

Paving brick — 

Capron, A. J., absorption and compression tests 274 

Fiske & Company. Incorporat^i. compression tests 270 

Sand-lime brick — 

Sandy Hook Proving Ground, absorption, compression and transverse 

tests 275, 276 

West Point, (quartermaster, U. S. Army, compression tests 274 

Compressive elastic properties — 

Canton Pressed Brick Company 280, 281 

Cofleyville Vitrified Brick and Tile Company, The 278-280 

Hydraulic-Press Brick Company 276-278 

Jewettville Pressed and Paving Brick Company 282, 283 

Laclede Fire Brick Manufacturing Company 290 

Missouri , ' * Athens Block " 288 

Missouri, "Malvern Blue Granite" 289 

New Mexico .* 290 

St. Louis Vitrified and Fire Brick Company , 286, 287 

Texarkana Brick Comjpany 283, 284 

Townsend Brick and Contracting Company, The T. B 285 

Tuna Valley Pressed Brick Company 281, 282 

Brown-print and blue-priiit paper, tensile tests 373 

Cement: 

Temperatures acquired by Portland cements while setting 129 

Compression tests of 4-incn cubes of neat cement for long-time tests — 

Austin 133 

Bonneville Improved 133 

Cathedral 133 

Hoffman 133 

Mankato 133 

Newark & Rosendale 134 

Potomac 134 

Silica 133 

Star, with plaster 133 

Star, without plaster 133 

Compression tests of 2-inch cubes nf neat cement which set in air at differ- 
ent temperatures — 

Alpha 135,139 

Atlas 135,136 

Austin 138,140,141 

Newark & Rosendale 138, 139, 141 

Star, with plaster 136, 137, 139, 140 

Star, without plaster 137, 140 

Whitehall 137,140 

Chains, counterweight, proof stresses 90 
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Comj^euriflon of testing machines, steel specimens for: Pftg''. 

Tensile tests — 

Bethlehem Steel Works 35-37 

Frankford Arsenal 30-34 

Watervliet Arsenal 24-29 

Tabulation 38 

Concrete and mortar columns, plain and reenforce<l : 
Compressive ejastic properties — 

Plain, square columns, without reinforcement— 

1:0:1 mixture (crusher dust) 145, 140 

1:0:2 mixture (crusher dust) 147, 148 

1:0:3 mixture (crusher dust) 149 

1:0:4 mixture (crusher dust) 150. 151 

1:0:5 mixture (crusher dust) 152 

1:0:6 mixture (crusher dust) 153 

1:0:7 mixture (crusher dust) 154 

1:0:8 mixture (crusher dust) 155 

1:0: 1 mixture (trap rock) 1()2-165, 177,178 

1 : : 2 mixture (trap rock) 156, 157, 1(J6-169, 179, 180 

1:0:3 mixture (trap rock) 158, 159, 170, 171, 181 

1 :0 : 4 mixture (trap rock) 160,161 

1 : 1 : 1 mixture (trap rock) 182,183 

1:2:2 mixture (trap rock^ 184 

1:3:3 mixture (trap rock) 185 

1:0:2 mixture (trap rock and crusher dust) 172, 173 

1:0:4 mixture (trap rock and crusher dust) 174 

1:0:6 mixture (trap rock and crusher dust) 175 

1:0:8 mixture (trap rook and crusher dust) 176 

Plain, round columns, without reenforcement — 

Neat cement 186-191 

1 : li : 3 mixture (trap rock) 192,193 

1 :2 : 4 mixture (trap rock) 194,195 

Square column, reenforced with 4 twisted steel l>ar8- 

1:2:4 mixture (trap rock) 218, 219 

Square column, reenforced with 8 twisted steel bars — 

1:2:4 mixture (trap rock) 220-222 

^pund columns, reenforced with 2 hoops and 4 angles — 

1 :2 : 4 mixture (trap rock) 204-206 

Round column, reinforced with 5 hoops and 4 angles— 

1:2:4 mixture (trap rock^ 207, 208 

Round column, reenforced with 24 hoops — 

1:2:4 mixture (trap rock) 209, 210 

Round column, reinforced with 25 hoops — 

1:3:6 mixture (cinders) 217 

Round column, reenforced with 25 hoops and 4 angles — 

1:3:6 mixture (trap rock ) 2 1 5, 216 

Round columns, reenlorced with 48 hoops — 

1 :2 : 4 mixture (trap rock) 211, 212 

1 :3 : 6 mixture (trap rock) 213, 214 

Round columns, reinforced with 48 hoops and 4 angles — 

1 : 1 mortar (sand) 196, 197 

1 : 4 mortar (sand) 200, 201 

1 : 1 : 2 mixture (trap rock) 198, 199 

1 :4 : 8 mixture (trap rock) 202, 203 

Square and round columns, reinforced with Hennebique type — 
Square columns, with 4-|-inch steel bars and 17 steel collars — 

1 :2 : 4 mixture (trap rock) 223-230 

Square columns, reenforced with 4-lJ-inch steel bars and 52 
steel collars — 

1 :2 : 4 mixture (trap rock) 231-234 

Round columns, reenforced with steel wire helix and 4 steel bars — 

1 : 2 mortar (sand) 235, 236 

1 :2 : 2 mixture (trap rock} 237,238 

Round columns, reinforced witn steel wire helix and 6 steel bars — 

1 :2 : 2 mixture (trap rock) 239, 240 

Tabulation 241-243 

Deduced results 244-258 

Steel (Kahn) bars used in concrete construction, tensile tests 261 



380 INDEX. 

Concrete piles, compreesion teats 26^266 

Copper band metal, frictional resistance tests of 61-69 

Copper cylinders for pressure gauges: 

Tarage tables and examination of cylinders of pure copper and gilding 

metal, for 1/30 square inch gauges 71-84 

Copper ingot, chemical analyses 90 

Coraage: 

Tensile tests of hemp and manila rope for U. S. Light-House Establish- 
ment 105,106 

Eglentine metal: 

Bits, curb 49 

Stirrups 50 

Chemical analysis 50 

Tensile tests 50 

Endurance shafts: 
Endurance tests — 

Amorphous steel 121, 122, 124 

Gautier steel 119, 121, 125 

Railroad rail head 120 

Sorbitic steel 123, 124 

Tabulation 126 

Frictional resistance tests of copper band metal 61-69 

Gun specimens: 

Mandrel tests of rings from 3-inch and 4.7-iiich tubes and jackets 11-18 

Tensile specimens from fractured 12-inch naval gun No. 36 107 

Lead cylinders: 

Compression tests of and experiments with 85-89 

Mandrel tests: 

Rings from 3-inch and 4.7-inch tubes and jacketa 11-18 

Metallic fouling, chemical analysis 90 

Monel metal: 

Bits, curb 48,49 

Chemical analysis 60 

Tensile tests 52-59 

Tabulation 60 

Paper: 

Blue-print and brown-print, tensile tests 373 

Piles, concrete, compression tests 263-266 

Piston rods, proof stresses 90 

Posts, wooden: 

Compression tests — 

Cypress 356 

Douglas fir ^ 355 

Pine, long-leaf 355 

Pine, short-leaf 355 

Spruce 355 

White oak 355 

Pressure gauges, copper cylinders for 71-84 

Private tests 374-376 

Proof stresses: 

Piston rods 90 

Wire ropes and chain 90 

Railroad material: 
TeTiRi 1 f* tf^nt fl 

Steel rails from Mr. P. H. Dudley 111-116 

Tabulation : 116 

Resista steel: 

Chemical analysis 40 

Tensile test 40 

Shot and shell : 
Tensile tests — 

Steel shell fired in round 91, 6-inch Crozier R. F. wire-wound gun No. 1 . 1^22 
Steel bars for comparison of testing machines: 

Bethlehem Steel Works 35-37 

Frankford Arsenal 30-34 

Watervliet Arsenal 24-29 

Tabulation 38 



INDEX. 381 

Page. 

Steel (Kahn) bare used in concrete construction, tensile tests 261 

Steel bits^ curb 48, 49 

Steels, miscellaneous: 
Bending test — 

Anchor bolt for gun carriage 41 

Chemical analyses — 

Annor plate 42 

Barrel steel 42 

Base spring steel 42 

Bayonet steel 42 

Bayonet catch steel 42 

Bolt steel 42 

Butt plate steel 42 

Cocking piece steel 42 

Cut-off sleeve steel 42 

Ejector steel 42 

Floor plate steel 42 

' Front sight stud steel 42 

Guard steel 42 

Kmfe steel for Hospital Corps 42 

Rear sight base steel 42 

Receiver steel v 42 

Resista steel 40 

Saber blade steel 42 

Sear and leaf steel 42 

Sleeve steel 42 

Upper band steel 42 

Tensile tests — 

Amorphous steel 40 

Anchor bolt for gun carriage 41 

Resista steel 40 

Stirrups, Eglentine metal: 

Chemical analysis 60 

Tensile tests 60 

Stone: 

Chemical analyses — 

Granite, Westerly, R. 1 367 

Granite, Greenville, S. C 368 

Sandstone (Hercules), Washington 366 

Compressive elastic properties — 

Sandstone (Hercules). Washington 366 

Sandstone, Tenino, Washington 363, 364 

Compression tests — 

Granite (A. J. Capron) 368 

Granite, Greenville, S. C 368 

Granite, Tishomingo, Ind. T 369 

Granite, Westerly, R. I : 367 

Lithographic stone 370 

Marbfe, Friedman, Ariz 369 

Marble, Marble City 369 

Sandstone (A. J. Capron) 368 

Sandstone, Cherokee Nation 369 

Sandstone, Chickasaw Nation 369 

Sandstone, Choctaw Nation ^ 369 

Sandstone. Creek Nation 369 

Sandstone (Hercules), Washington 366 

Sandstone, New Mexico 369 

Wheels for field carriages and limbers: 

Description of tests 93, 94 

Details of tests of wheels 94-98 

Effect of tests on hub flanges and spokes 99 

Tensile tests of scarf welded tires 100 

Tensile tests of hub flange bolts 100, 101 

Wire, steel: 

Tensile tests— 

For 6-inch Crozier wire- wound gun, experimental 44-46 

Tabulation 46 



382 1ND£X. 

Wire ropes and chains, proof stresaee 90 

Wooden posts: 

Compreesion tests — 

Douglas fir 355 

Pine, long-leaf 355 

Pine, short-leaf 355 

Spruce 355 

White oak 355 

Compressive elastic properties- 
Cypress 356 
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